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-BUDAPEST TREATY OK THE OTEBKATiONAL ft£COCK!TJOK OP THE D E f O Sl l 
OF MXXOORGAN3SMS FOR THB PUBPOSE OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 

issued pursuant to Rule 7.1 

TO : KIM, JirrHci 

Gyeongsarig National University, 
fl900. Gazwa-dong. Cbmjn 66D-7D1, 
Republic of Korea 



I . IDENTIFICATION OF THE MICROORGANISM 



byVe 

Escherichia coU DH10/pUP2 



Identification reference given 
DEPOSITOR; 



Accession number given by the 
INTERNATIONAL DEPOSITARY 
AUTHORITY 

KCTC 10352BP 



EL SUKNTMC DESCRIPTION AND/QR PROPOSED TAXONCKVUC DESIGNATOR 



The rmcroorgamsm identified under I above was accompanied by: 

[ x J a scientific description 

[. ] a propo sed taxonomic designation' -v 

(Mark with a cross where applicable) 



HI. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, 
which was received by it on October 17 2002. 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority on and a reauest to convert the original deposit to a deposit 

under the Budapest Treaty was received by it on 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Korean Collection for Type Cultures 



Address: Korea Research Institute of 
Bioscience and Biotechnology 
(KRTBB) . 

#52, Oun-dong, Yusong-ku, 
Taejon 305-333, 
Republic of Korea 



Signatures) of person(s) having the power 
to represent die International Depositary 
Authority of authorized official! s): 




PARK Yong-Ha, Director 
Date: October 21 2002 



Fonn BP/4 (KCTC Form 17) 



sole w*e 
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0 

0-1 


For receiving Office use only 
International Application No. 




0-2 


Internationa! Ring Date 




0-3 


Name of receiving Office and *PCT 
International Application" 






0-4 
0-4-1 


Form - PCT/RO/101 PCT Request 
Prepared using 


PCT-EASY Version 2.92 
(updated 01.04.2003) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


Korean Intellectual Property Office 
(RO/KR) 


0-7 


Applicant's or agent's file reference 


03PP181 


I 


Trtlo of Invention 


PORCINE UROPLAKIN II PROMOTER AND THE 
USING SAID PROMOTER 


II 

11-1 
M-2 
II-4 
II-5 

ll-6 
II-7 

ii-a 

I1-9 
U-10 


Applicant 
This person Is: 
Applicant for 
Name 
Address: 

State of nationality 
State of residence 
Telephone No. 
Facsimile No. 
e-mail 


applicant only 

all designated States except US 

CHO-A PHARM CO. , LTD. 

1st Floor/ Acetechno Tower, 

55-7, Moonr ae - dong 3-ga, 

Yeongdeungpo - ku , 

150-835 Seoul 

Republic of Korea 

KR 

KR 

+82 2 2166-4013 
+82 2 2166-4111 
sunny@no tee . choa .co.kr 


IIM 

IIM-1 

HM-2 

IIM-4 

HM-5 

111-1-6 
IIM-7 


Applicant and/or inventor 
This person Is: 
Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
KIM, Jin-Hoi 

102- 803 w Chunggu Apartment, 

Chojeon-dong, tfinju-city, 

660-360 Kyeongsangnam~do 

Republic of Korea 

KR 

KR 
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03PP181 



IV-1-1 
tV-1-2 



IV-1-3 
IV-1-5 



Agent or common representative; or 
address for corresporateneo 
The person identified below Is 
hereby/has been appointed to act on 
behalf of the apptteantfc) before the 
competent International Authorities as: 
Name 

Address: 



Telephone No. 
Facsimile No. 
e-mail 



agent 



DARAE PATENT FIRM 

10th Floor, KIPS, 

647-9, Yeoks am- dong , Kangnam-ku, 

135-980 Seoul 

Republic of Korea 

+82 2 3475-7700 

+82 2 3475-7788 

adminOdaraelaw . co . kr 



V 

V-1 



Designation of States 



Regional Patent 

(other kinds of protection or treatment, 
if any. are specified between 
parentheses after the designation^) 
concerned) 



AP: GH GM KE LS MW MZ SD SL SZ TZ UG ZM 
ZW and any other State which is a 
Contracting State of the Harare Protocol 
and of the PCT 

EA: AM AZ BY KG KZ MD RU TOT TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE BG CH&LI CY CZ DE DK EE ES FI 
FR GB GR HU IE IT LU MC NL PT RO SE SI 
SK TR and any other State which ia a 
Contracting State of the European Patent 
Convention and of the PCT 

OAs BF BJ CF CG CI CM GA GM GQ GW MI* MR 
NB SN TD TG and any other State which is 
a member State of OAPI and a Contracting 
State of the PCT 



V-2 



National Patent 

(other kinds of protection or treatment, 
if any, are specified between 
parentheses alter the designation^) 
concerned) 



AE AG AL AM 
CA CH&IiI CN 
EE ES FI GB 
IS JP KE KG 
MA MD MG MK 
PH PL PT RO 
TM TN TR TT 
ZM ZW 



AT AU AZ 

co cr cu 

GD GE GH 
KP KZ LC 
MN MW MX 
RU SC SD 
TZ DA UG 



BA BB BG 
CZ DE DK 
GM HR HU 
LK XjR LS 
MZ NT NO 
SE SG SK 
US UZ VC 



BR BY BZ 
DM DZ EC 
ID IL IN 
I*T LU LV 
NZ OM PG 
SL SY TiT 
VN YU ZA 
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V-5 


Precautionary Designation Statement 

In addition to the designations made 
under Items V-1 , V-2 and V-3 , the 
applicant also mates under Rule 4.9(b) 

oil rf ndftftSlttVmo u/Hir^i ufM rlH Ka 
»* id UW* K> WlDUl WOUJQ D6 

permitted under the PCT except any 

dfesfanatjnn/gl frf tHn Rfntn/ct imilr-ataM 

under Item V-6 bekw. The applicant 
declares that mose add? Bona] 
designations are subject to confirmation 
and that any designation which Is not 
confirmed before the expiration of 15 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that lime limit 




v-s 


Exclusions) from precautionary 
designations 


NONE 


VI-1 

VM-1 
WI-2 


Priority daim of earlier national 

application 

Filing date 

Number 

Country 


NO VeXHD er 2Q0Z (04 .ll* 2002) 

10-2002-0067856 
KR 


VI-2 

W2-1 
VT-2-2 


Priority claim of earlier national 

application 

PIHna date 

Number 


03 November 2003 (03.11.2003) 

10-2003-0077256 

KR 


VI-3 


Priority document request 

i w icwmny uiucc is requesieu 10 
prepare and transmit to the 
international Bureau a certified copy of 
the earlier applications) identified 
above as Itemfsfc 


VI-1, VI-2 


VIM 


International Searching Authority 
Chosen 


Korean Intellectual Property Office 
(KIPO) (ISA/KR) 


VIII 
VIII-1 

VIII-2 

Vlll-3 

VIIM 
VUI-5 


Declarations 


Number of declarations 




Declaration as to the Identity of the 
inventor 






uQMwcivvn do to wis applicants 
entitlement, as at the International filing 
date, to apply for and be granted a 
patent 






Declaration as to the applicant's 
entitlement as at the international filing 
data, to daim the priority of the earlier 
application 






Declaration of inventorship (only for the 
purposes of the designation of the 
United States of America) 






Declaration as to ron-prejudiciai 
disclosures or exceptions to lack of 
novelty 
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IX 
IX-1 

IX-2 

IX-3 

IX-4 

IX-5 

IX-7a 

IX-6 

IX-7 


Checklist 


number of sheete 


ejeujuntc rue^sj aoacneu 


Request (inducing declaration sheets) 


4 




Description (excluding sequence Dsting 
part) 


29 




° i 


8 




Abstract 


1 


EZABST00.TXT 


Drawings 


7 




Sub-total number of sheets 


49 




Sequence Osling part of description 


20 




I \J IfMm 


69 


1X^8 
IX-16 

IX-16 
IX-17 


Accomparryrng items 


paper documents) attached 


electronic ftle(s) attached 


Fee calculation sheet 


✓ 




Sequence Dsting in computer readable 

fOffift! 






oddltiona) copies Including, where 
applicable, the copy for the purposes 
of international search under Rule 
13ter 




1 Diskette 


PCT-EASY diskette 




Diskette 


IX-19 


Figure of the drawings which should 
accompany the abstract 


1 


IX-20 


Language of filing of the 
international application 


Korean 


X-1 
X-1-1 


Signature of applicant, agent or 
common representative 

Name 


DARAK PATENT FIRM 






FOR RECEIVING OFFICE USE ONU 


Y 




10-1 


Date of actual receipt of the 
purported international application 




10-2 

10-2-1 

10-2-2 


Drawings: 
Received 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under FCT Article 11(2) 




10-5 


International Searching Authority 


ISA/KR 


10-6 


Transmittal of search copy delayed 
until search fee Is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 






5 ^^^J « {Porcine uroplakin II promoter and the production method of 

useful proteins using said promoter) 

^ ^-a- ^1^1 -fr^*^?! n (uroplakin II) -fV^>^ S^2.t] 
10 (promoter) % -fr*^^ ?H4. 

o^o^ ^-c»>eflA^ ^ 7 >7>^7> EPO ^ *S-$-S: ^^^V 

15 nem-, o] ^<aw-§- afl<£ y$x)g. °]-g-Sr7l nfl^-ofl 

g-ofl ^--ir^ EPO^- ^flS. ^-&tr EPO-S- ^-3*r^ ?M 

^ Sflon ^ofl s.^^.tifl^o] ^X^^l 

^4^1^ ^^7l^lAi ^3^3* <^*Hr S 

25 ^ ©. ^ s ^«fl^ ^ o.s. £3*1 ^Hd S^ 0 ^^. 

^•i-^^ ^ EPO^r ^ ^(milkH^ 

i£ Jg- ^^^ol 4^ S^-SM ^-^ ^ 

30 ^ ^-i-^: #°>*14. 

1 



^^7) #*H, o|-§-^ -S-g-^J}^ 

#^sRr -frsl-eKl n -fr^^ £S£Eit *el*ML, °1* °l-8-*H -fr 

gggctaggagtggaatcagagctggcctatgccacagcaacgcagaatccaaaccacatctccgacctaca 
ccagaccgtcaccataacacaggatccttaacccactgagcaaggtcagggatcaaacccaaatcctcatggatactagt 

20 cgggttcttaacwgctgagccacagtgggcactcct^ 

gttcctgggttaaggattgaacccatgccacagcagcaacccgagccac*^ 

agaccaccagggaacgcwc^tcaactmcatgccttggaaaccctgagtcagtacaacctgacaatngnlUUlLLUUlt 

tttmgccttttctagggccacttcccgcggcatgtggagattcgcaggctanaggtctaatcggagrt 
ctaca(xagag«atagcaacgagggatccgagccgagtctgcaacctacactacagctcatggcaacaccggatcgtt 
25 aacccactgagcaaggccaggggatcgaacccgcaacctcatggttcctagtcagattcgttaaccactgcaccatga^ 
ggaactcccaacctgacaattttatcamctgcaccctagttgttgagtaatttgaaaaattcccaagatgtcaaggtcagtgt 
gatggttaattttatgtgtcaacctgactaggccatgttgcccggatgtggagtcattgttattctggatgttactgtgaagatat 
gttttggatgaaattaacamaaatc^gtggggggaaaaaaagaagttctcgttctggtgcatcagaaacaaatcxgacta 

ggaaacaagcggttgcaggttcgatccctggcctcacttag^^ 
30 gtggcagatgcagctcggatctagcattgctgtggctgtggtgtaggcra^ 
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gggaaGctccatatgrcgtgggtgtggcrc 

caaagcagattaccccataatatgggtgggtctcatcaagttcattgtaggccctag^ 
ctccccatgagaaggaaagaattctgccaaaagaccg<xta 
ggcctcccccatcagactttggacttgccaagc^ 
5 acatcctgftggttctgmctrcagagaaccct^^^ 

tgggtgtcacctccaaacactcagcxrttcctcaaggctcttt^ 

tcacccctcttcagggcgcaafccctt^^ 

gccttaacttacttccttcatccctragc^^ 

ggtcattcctaaagccaaacgc^aatgcctccacctctgatctgagtx^catcttttcc^ 

10 ctacccccttttcttcrt^ 

ccttggaagcgagggacgcaggttcgacccctggcccagcatagtaggttaaggatccagtgtt 
agattgaaactgcagctcagatctggtccctggcctgggaacttcatacgccacaggacggcccaaaaagaaaagaaag 

ctctgcaaagagcggtctgcacagttctaactct^^ 
15 cacccgtaggaatctgctctgaaggacacgcaccc^ 
ctgaccttcatatcatccgacacctccmgtga 
cttcagccccctccctccatctgtw 
ctctettcaaggactcttttctccat^ 

agactcatagactcaattatgaaaacatagttttcatctgatttgcccaagato 
20 rcccaatttagtggcttataaaataaacacttattc^ 
gcactgaaaatgtccccctgggctaa^ 

tggccgtaggttggagacagctcttctctggatcttggcaggagcctcaattccttgtcacgtgg 

gtcccatgtcctccatggtgagtaatccatgagagcaaggtggaaggtgccatgccatto 

acctacgtcacttctgttgtagtx^ 
25 cattctccacactgmccagaatgatatttaca 

taacctcagaggcttttgttttcttcagcataaaa^ 

gctagaactctcacxatgtccatccttgaatactgc^ 

actcacatctctgagcc^catgtgct^ 

caaaactragaagcaa allUUUUtU^ 
30 gccatcaaattggaattgtagctgctggcctacac^ 

3 
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5 



10 



15 



20 



25 



cacagatcatggc^tactggatccttaacccact^ 

gttcattaccactgagccacaacaggaactcctc^ 

attgaatctgagtggcagctgtgacaatgccgtatcctttaatt^ 

aaaacctgagctgctgcagttggattctiaa^ 

cttatcacctagc^tagtacccaccatagagaagttgctcaacaaatgtt^ 

cattgcggctcagcagta&caaacctgactagcattc^ 

agcattgcrtgtgagctgtggtgtaggtcgca^ 

gtagctctgattcgactcctagcctgggaacgt^ 

gtaagcaagcaggcagtttcttggtgccttgtacccctgtggcxtgtgtggto 

atgmccccctcagactacctttcctgccccalctctcccmgacata 

tttcttgctagctatgtggccttgggaaagc^ 

agaggataagatgaattacttataltaatatttattgaac^ 

gtcatagtatcctggtgagacagatttttttmcctt^ 

tggagctgcaggtgcttgcctotgccac^ccatgg 

agcaacgctggatccttcacccaaggagcaaggccaggaatraaat^ 

ccgctgagrcacaccaggaactc^tggcgagaragat^ 

gttaggtoggtaacttggccaagatcaaaaaattcaaagaagatttggggcaagtggtgatatcatggcagcattagaaaa 

aataaagaagcatccacttgttttccaacactgaacaactgag 

cagacgctctgcratmcccat^ 

cag^gctcctacagattctgacactatctcc^ 

taaatgggaaggaatgaatcttcccatttateggtgagaaaattg^ 

ctcrtcaacaggaggacagcagtccccaccagagggtaacatgtccatggagcctagtggac^ 

ggaagcagc^gagtggtattgtgaagggggaatcataggtatatcaaacagacttaggttct^ 

caaacaaccatagttcaamaaaaaaaaaaaagaaagaaagaaagaaagaaaggagcccccatcctggtgcag^gg^ 

acaaattcaacUggaactgtgaggttgtgggttcgat^ 

ccgtggtgtaggttgcagactcaactcagatctggcgttgrt^ 

gttagaccrcagcrtgggaacctwatatgcaacctccatatgcggtgggtgtg^ 

aagaggaattcccttatggctcagcaggttaaggatctggtattgtcactgct^ 

caatccctggcccaggaacgtctgcalccca^ 

ataggattggcaacatcttaggagtactgggaracaggttcaatcw^ 



4 
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ctggtcaaaaaagaaaagaaaaagtaccatagttagagtaaatrtgttttaggagctattcm 
caggagctccttgagagcagaaacttacctttaratc^ 

tatagccaactggataggggattggaaggaaagagcaggggagggaactt gagtgagttgaa a a a ttgagaatccaaa 
ggggagacagcctagaaagagtaggtccaagaaagagatcccaggcatttgtggccxtggttcccttttt 
5 aggaaatcctc^gaggaacagagtgctgtggcrtttaaat^^ 
cctcttgctccttcgcttgtcc^^ 
agctcagcacagatgatgctccagttgcctagcaacte^ 

ccagtgagcagctcggcagggcagggagaagacgcaactctcagctcctx^cagaaacctggggagggccaggagtg 
gggaagaagggggggatcggagggcttaaaggoacaggcxwtcttatcc^cttaaaa 
10 ccctcccctactctgjcccactcataatttoagatgga^ 

aacccaaccttotttctgcttctggmgtggctgaaaatggnaaaagaaatetcccaagtgcaa 

ggttggcaatgggatctgaagagtactaagatccctcagacct^ 

aatgpgcaaaagalc^tctttcag^gcagagc^ 

atagaattcagttcttcacccaaaggcagcctgtcctgggagacaggggtgaaacac^ 
15 tccagagtgtgtgtgmgttgctgg^^ 

agcatcaatcaatgttacctggaagcttgttagaaatgc^^ 

atcttaacaagatwrtcatgattc^ 

cccatagttctacctttattgteacctcgtrt^ 

aggac^aaggccac^gcccctcacttccctaccaggaccctggccctcc 
20 cccccrtctgtggaggtctacgacrt^ 

cacatecacaaaaggtggccaatgctatctgccacw^ 
cagagaaattgtgtctctttttcattttctccc^ 

ggccgtgcctgtggcatacggaagttcccagggtaggggtccaatgggagctgtagccccg^ 

cagcaatgtgggatctgagccacgtcrtgcaaccta^ 
25 ggccagggalcgagcccacgfcctcatgga^ 

cmagtcacaaacagtoaacaaaggttgctgaccaaggctgatcgtgcccaccccc^ 

gcccaccwttgggtctctctggaaatcctgcccagcatcaattggc^ 

ccctgggactcacarccctctgcatctcccaga 

ctctgctgcccrcaccccctactacca^^ 
30 acaccagtgc^acctcagaacctgcttccctcctgggaacac^ 
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ggccccagatacacttgtaagcaggaacacacgag^ 
cgctttagtcaccctgcccctctgcagctgcclgagccacc^ 

cagctccccatcctgaaaaai^gtctgggggcctcccctgaggctgUgggcccaaggc^tc^cctgaggctgtaggg 
cccaaggggcaggttgaacaggattcccctctggcccctcctacccrca 
5 ctcacttgcctcaggaaaccacagcttgccagcacccagcccagcaccagcccagct 

9\ <g7WM *W- -f-sq (disruption), (deletion), (insertion), 

^(point), ^^(substitution), fe^i(nonsense), ul^€^(misense), 
10 (polymorphism), #^°l(mutation)7> <S«H\f 71^3 ^7\% ^ 44 

-2.3 ^ «-*n *n*tH*. 

-g- ^-^5] sfl^l^ 7fl^ e^ol^el (genome library)* ^ 

25 2B^(screeniiig)SH Mil <r SUM. = M 4*4 

«S7H^ ^-f-i- ^7l 3*8, <g7}*\<£°} 4€- *€-*4 -fraS-^Wl 

»l^r«rJl(^^ H.eH°1: 2, = «H*i: 3), 4 

30 *1 ^ £*H RNA(totalRNA)* *M RT-PCR^r "r^W- 

6 
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<dJ^.«.Bl 5*1 2**1^ ^-^-ir X^fe A, =L*\5l 1# 

^-3 2*1 ^£41 i^}^ SS-S. ^ 

7)*\<&% H]S*H ^71^1^- ^^o.S 5fl^) -B- 

ol^Tfl «H <g*- # 8847bpSl 3.71-1- 7>*H, "L «*7l 

A^oJ) $i<HAi ^J£°fH *^ ^r*€^)^ ^^(housekeeping 

gene)^ fe* G/C M-^WM, AP2 ^ GATA ^ 4 

^tb Spl ^efl ^(element)!- 5.^4. 

as. <a*!€-ir t^^l?l4. 31*1 -B-s^iq-kl 3^, ** 

^iSl 8~14% ^5L<>*H ^€3^, #f7l*^£(uiotheUal 
suprabasal cell) ^ %^7fl 4^g-<g ^<?1 ^^fli(umbrella cell) 

S) 7}^- 5Z? o.S. saaeif #°J*}--xI, ^ 3' ^ 

o. S oVX^-^ <g7H^-g- ^-oj^-o.^ *j|S^th 

-S- ^3 ^ ^^H^, 7]^ #3-OS A>-g-3*r 

oflS. 7>^l pBluescript SK 

pLNCX ^-^ EjBS-HHli: (retroviral vector) ^ § ^ 

^ EPO(erythropoietin), ^i^^fl ^(aldosterone), o\S.%]±5L*] 
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^(adreno-corticotropin), 1 t^-§-i?l^Kblood clotting factor), S^H^^ 
(gonadotropin), (insulin), 5.3. ^(prolactin) SE^- w>^i^]Al 

(vasopressin) ^ ^ 

5 SS-S&t, (enhancer), S.A -fr ^(selective marker), 5'- 

UTR(untranslated region), 3'-UTR, fl^r^^s}- >j2:(polyadenylation signal), 

S-^^r ^7>^- *r 

10 ^ 31*1 -fr-S^eKl II H3.2.B^ 2:^ «H EPO» 

^ Xi^r ^B] pUP2/hEPO# afl-^Sr^KS- 3). 

-S- ik^S) ^ *N pUP2yhEPOrr pBluescript SK(-) 7l-& 

EPO* ^.SlS^r^ -rr€*>(Lin F. K. et al, Proc. Natl. Acad. Sci, USA, Cloning 
15 and expression of the human erythropoietin gene, 82:7580-7584, 1985, *\ ^^S- 4) 

7> -§-^<>| &£}-. ^tg<q ^ p UP2/hEPO-?r 2002M 10-t 17«a 

i& ^VW&^-Q -fr^^r^r^^ 7}^#3L KCTC 10352BP3. 7l«-«r^cf. 
M. f^<q tMI ^ pUP2/hEPOfe ^-0-^1 ifl.2wH4l ^ 

^ -^-^x>(neomycin-resistant gene), (insulator), 31^- 

20 WPRE(woodchuck hepatitus virus posttranscriptional regulatory element) 4* 

vfl^.n>ol^ -?r3l7H= ^15E.^ T^^l G418 

tfl^fj 7^^* q-Bfxfl^- -n-^7>S., Pn HSSL^s] 2^ Sr°fl ^ 
25 €*H= ^#^|3t^(animal cell line) Jl^t^^I ^3 3.^1 -fr^rS. 

(^t^ 5). 

gcggccgcgcgcgtcaggtggcactmcggggaaatgtgcgcggaacccctamgmatttttctaaataca 

ttcaaatatgtatccgctcatgagacaataacc«tgataaatgcttc^ 
30 agaaccagctgtggaatgtgtgtcagttagggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcat 

8 
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gc^ctcaattagtcagcaac^ggtgtgg^ 

aattagtcagcaaccalagtcccgc^ 

catggctgactaattttttttatttatgcaga^ 

ttttggagg«;taggctmgcaaagatcgatcaagagacaggatgaggatcgtte 
5 cgcaggttctccggwgcttgggfrggagaggc^ 

cxgtgttccggctgtcagcgcaggggcgrccg^^^ 

acgaggcagcgcggctategtggctggccacga 

gaagggactggctgctattgggcgaagtgccggggcaggat^ 

atcatggctgatgcaatgcggcggctgcatacgcttgatccggcta^ 
10 cgagcgagcacgtartcggatggaagccggtcttgtcgatca^^ 

agccgaactgttcgccaggctcaaggcgagcatgcrc 

(xgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccgg^ 

atagcgttggcrtac^gtgatattgctgaagagcrtt^ 

ctoccgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgagcgg^ 
15 caagcgacgcccaacctgccatcacgagatttcgattccaccgccgccttctatgaaaggttgggcttcggaatc 

gggacgccggctggatgatcctccagcgcggggatrt^ 

aacacggaaggagacaataccggaaggaacccgcgctatgacggcaataaaaagacagaataaaacgcacggtgttg 
ggtcgmgttcataaacgcggggttcggtwcagggctggcactctgtcgataccccaccgagac^ 

tacgcccgcgmcttctftttcc^ 
20 ggcaggccctgccatagcctcaggttactcatatatactfe^ 

agatcctttttgataatctcatgaccaaaatcccttaacgtgagtt^ 

(position-independent) ^-fr 3E*Hr^ <*}*}^, UPH H£ 

tcgactctagagggacagcccccxcccaaagcccccaggg^^ 
gcagcgagrcgcxxggggctccgctrcggtocggcgrt^ 
cccgggcacggggaaggtggcacgggatcgctttcctrt^ 
30 ggatacggggaaaaagctttaggctgaaagagagatttagaatgacagaatcatagaacggcctgggttgcaaaggagc 
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acagtgctcatccagatccaaccccctgc^ 
gcctggccttgaatgcctgcagggatg^ 

ggaaaaactgcctcctcatatccaacw^aacctcccctgtctcagtgtaaa^ 
mgctgtgacattgttggtctggggtgacacatgmgccaattc^gtgcatcacggagaggcaga 
5 agtgcaggacagcatggacgtgggacatgcaggtgttgagggctctgggacactctccaagtcacagcgttcagaaca 
gccttaaggataagaagataggatagaaggac^aagagcaagttaaaacccagcat^^ 
acagacactgctggtccxtgtgtctgagcrt^ 

tggagagatacagctgggtcagtaggactgggacaggcagctggagaattgrc^ 
catgaaggctggaaagcctccaagatccccaagaccaacra^^ 
10 gccacatccccacagttcttcatcacctccagggacggtgarc^ 
cgctcmggagaaggtaaatcttgctaaatcc*^^ 

tccaggacggagtcagtgaggatggggctctagagggacagcxc(xx:cccaaagcccccagggatgtaattacgtccc 

tcccccgctaggggcagcagcgagccgcxcggggctccgctccggtccggcgc^ccccc 

agcgtgcggggacagcccgggcacggggaaggtggcacgg 
15 ctgcagac^cctggggggatacggggaaaaagcmaggctgaaagagagatttagaatgacagaatcatagaacggc 

ctgggttgcaaaggagcacagtgctcatocagatccaaccccctgctatgtgcagggte 

gcccagagccacatccagcctggccttgaatgcctgcagg^ 

gcgtcaccaccctctgggggaaaaactgcctcctcatato 

tgtcatetcaagggggag^gctgtgacattgttg^ 
20 agatcmggggataaggaagtgcaggacagcatggacg^gggacatgcaggtgttgagggctctgg^ 

gteacagcgttcagaacagccttaaggataagaaga^ 

aggagcacaaaaaggccacagaractgctggtccc^gtctgagca^ 

ggggtccatgtccctcagtgccacatccccac^ 

gctgtgccactgcagcaccgctcmggagaaggtaaatcttgctaaatccagc^ 
25 gccattatctctcatccaactccaggaacggagtcagtgag 



WPRE^ mKNA^ *MJ*M #*}^ 

*r 3El*I*}*V^, upn ^€ *H1 tfl^s. 

30 accaggttctgttcctgttaatcaacct^ 

10 



ccttttacgctatgtggatacgctgcfflaatgccttt^ 

atcx;tggUgctgtrtctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacg^ 
cccccactggttggggcattgcxarcacctgtcagctcct^ 
actcatcgccgcctgccttgcccgctgctggacaggggctcggct^ 
5 agctgacgtcc^ccatggctgctcgcctgtgttgccacctggattctgcgcgggacg^ccttctgctacgtcccttcggcc 

ctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctctt 
agtcggatctccctttgggccgcctccccgcctgtttcgcctogggctcctcgag 

10 3tb oflS., I/pUP2/hEPO p UP2/hEPO(WPRE) I/pUP2^EPO(WPKE) 

#7) p up2^epo m^>°i<i *itM§ 

-B-^Vl- ^"U^r ^, EPO y WPRE-i: ^SJ^M-, ^ 

15 ^ sHr ^* ^r«m 

20 °l-§-*H °1» ^2-3. *M vJH <r3 

30 ^3^*13* ^3:4. 

11 
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ZL oflS., ^ ^ pUP2/hEPOS. *§^€€€ -333 3 

0.5~lmg/ntf EPO ^^§- 43-^. ^afl EPO^ ^K^l 

2:71 A>^& -B-^>7l trfl^ofl ^A^l fc«m^<*£ Ir^'V^, 

a ofls., .g. ^ pUP2/hEPOS. 3^*U9:€ ^33.^ 

?J-g- EPO^, EPO ^3E.°J *Hl^r(hepalocyte ceU line)^ 

10 •§• a]^^ EPOiLi} ^£.3. -fr^MW. 

15 [5&4\ 

£. 2fe *N P UP2/hEPOS} 4^-^. 

20 £ 3f ^1^1 ^-S#ef?J E mRNAS} 

H0I4. 

S4fe^ n #^£2) ###si ^-oi^ 4 

25 Afli q-B}-^ JEol^-. 

S 6^ ^ pUP2/hEP05. ^Jg^Wt^ *33°H*1 

EPOmRNA°4 HH£ ^-i: M-^fl S 0 !^. 

£ 7^8: ^ ^3 pUP2/hEPOS. 

EPO ^-fr M-e^ 

30 £• 8£: -S- ^ pUP2/hEPO°^ ^S^- M-Bj-^ 

12 
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£. 9^ -S- ^ ^ pUP2/hEPO£] ^-2l% M-e)-^ Hol^. 

S. lO^r ^3 *N pUP2/hEPOS} 4^ 

3E 11^8r ^3 ^ EPO -fr^r d ^^r wl3I*H 

5 iE 12^ -8- ^BH-Sl EPO Ur^i^-ir «1S*H 

tf3*Hl 

15 

1) RT-PCR(Reverse Transcriptase - Polymerase Chain Reaction) 0 !) 3 

31*12} -fi-3.$eHQ n «^7]Ai«io] £|*V ##71 ^ 

ofl, «S7iAi^oi ^-*i^ ^3 -°rs^^l n cdna* *>lmsH ¥ 

20 ^ *H ^ ^"^-1: ^tfl^ ^-§-4- #SSr°J, 31*1. -fc3.# 

Srtl II cDNA3 <f^<>11 a>-8-^ tJ^vJSlMe ^ 2} °H (degenerate primer) 

<#7] ^a^H* d l**H, 3|*1 ^sfl RMA(total RNA)°fl tfl 

25 *B MuMLV «W>A<fe* Ar**M RT ^ 

cDNA<>11 tflSfl Taq *r-8-*H PCR .g- ^ag^t}-. DNA 

*r «S7lA^ ^ -fi-S^HQ H3 ^S-ff^i^r ^^-S. SKI 

3 pGEMT- easy a}-8-*H * r $PK 

30 ^ -^ofM f£^^ DNA 50ng-S- 3££ ^, ^-i"^^ *H ^ 

13 
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(denature)*! DNA© — s} 0 ] 0 !, dNTP, [q - 32 P]dCTP(3000 Ci/nmol, 

NEN)» 1hfi-*r^ £-§^°fl ^7>tl: ^, #3}i^r- ^(Klenow 

fragment)* ^7>^ 37*C°1H 1*1# ^-°J l>-§-^1^4. <=>1^M1 *H 

5 3r ^-gr-i- 3E^*Kr A, n^Jl I'd 2^ ^l^r 

-f-g-i- if-*r*r ¥ fHr*]4(£. 1). 

«V-§-^-i- ^^(Sephadex G-50 column)-!: <*r-§-^r°} ^ 

Jifl^S.*!, 32 PIL 31*1 *3.«*r^ H ^1-6- DNA 

A ^ ESI B# ^MOT. 

10 

2) ^ro!«.e|e1 ^3.2} ^ (Library Screening) 

II ^1^1 (lambda Fix II phage vector, Stratagene)°11 3} it <M" 

15 -§-*r$!^ 

0.2%B\ ^•£^.i(maltose)7> IMt^ LB «fl*l 5m£ofl ^al°r #3. 

■1- -c^-Al Xj)5.-£ 0.2%3 ^S^-^i tf-fr LB «fl*l 50meS. ^7}, 2.5*13: ^-<& 
20 hB^V^^. 600nm^l^^ ^-£7> 0.5 3&"ir tiB^-fr 2500rpm 

^ ^S.SL 10^J- ^^^^SV^tq-. zi 10 
me %*H-^1# -g-<3°*l ^*1^, ^^£7V 1 x 10 10 45E7m£^ 

^^(titration)Sr7l ^«t), 2H«33-1- S M ^ 
25 3 ^ ^(serial dilution)*^ i=t- ^1 LB *fl*]7 r #3HB 

(plate)!- 37*C 1}-£^7l (incubator^H ^j-fjl, ^ ° r 7 r (top agar)-!- 
48 ts. -B-*|3^ t£1 ^V-r-^^f. sJ'M^ -§-^ lOftf 

sq- #7l^Ai ^l^!- lis ioo/ie# £#«H, 37*C^^ 

^ 3l (infection)^ £ ^r- 

30 ^ 6>7H *r*|3. #<*^ SLirH ^^o># ^7H>J1 ^ €-^-<H 

14 
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#7] #3HS<*| cflffl, ^jfcS 7l7fl^r NC ^§ ^SfclL, 

#3HH $H 33^. ^ofl ^ o.S. 

LO z}- ^-i- -§-^(d6naturation solution), 

(neutralization solution) ^ 2 x SSC -g-^ofl *rSfl^. 1^9 ^ 80TC -2- 

^(immobilization)S|£.^- Sr^t*. 

JL^€ ^* 2 x SSC -8-^ ^ 3*1 -8-^ 

15 (prehybridization solution)^ «^ 9X*Er AS.^ ^ Al(petri dishH &=L 

68 < C°*H 18*12: ^ *M"§- ^*rSi^. ^ 

-§• ^, 0.1% SDS-1- ^**Kf 2 x SSC *^ofl ^Zlal, 10 

^^a]?] JL, *}7] 1W-7l^8 (autoradiography)^: ^*>5^. 
^>7l^A>7]^3r #^1 tfla*M, ^.o]^- ^efo. 

-i- SM SHM SOO^H ^31 -^5.^.S.#(chlorofonn) 

25 ^-i: 4|« «"4*M, °<2=^-§-* ^^^^ 

zv ^o) DNAc ^^1 7]^(Qiagen lambda mini kit)# o]-g-^r^ 

DNA ^71^^21 $k^^& ABI 377 DNA sequencer(Applied Biosystem) 
^- o]^-€r>^^.t^ t A) ^^-^-^^^ CAP2 sequence assembly system-S: A]-g-§> 
30 ^ ^el^al, A^HlJE^ BLAST, SMART, PROSITE 3.*)* 

15 



05- 4-28; 4:08PM; 



# n/ ee 



(motif) ^-8: ClustalW 

□l ^4 a# ah-*H rira.^^^- £ l^l t€ A ?! 

10 3) £r 2:^ *H 

15 3-1) 2^ *H W * 

•1*1 KH1 «Kl 

£.3. ttM'ft- Jf3l ^(Northern analysis)^: ^ ^MSS^"- 

#7] -fiAH 1^ 2)<^Ui ^ *M -frMKKl H cDNAir J5.3.J* 

rfltt JHJ^±LJ£ ^7l AV-g-^-o^ o^e^ sfl^l 

A]5fl 2*M4 Sfj*) -H-S-l-ef^J H mRNA^ tttt* ^ti«f7l ^«fl, 

-§-3)- ^ol ^7l<^^ 
25 o> 7 >S.i(agarose) 0.7g-§: 250ra£ -§-^3 tfz* #e^.=H ^ 

^ 58 u*fr $7>*M, ^ * 60*CsL % 

,g. ^oflAi 0>7>S->i Q2\ £r5.7 r 60t; ^JE.3. ?H^-§r "H, 10 

x °l ^^-8- ^(running buffer) 7raM- 2:^^7*1 ^7>*|-aL, ^7> 

3. ll.9ni£^ i#«gt^:e(formridehyde)-I- ^7>«H l x 5.#<lHl*|^. o] 

16 
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20£ ^*1*H *02:*V5atK 

"l^l-S^^ofl RNA 6^e, 10 x °l-§-^r#-g-°» 2 .5/i£, X^^S. 4 
/it, 5£#o>nl^ (formamide ) l2.5/^€- ^ 65C°1M 5-gr?> 7><i^ 

<Mw #°1H VS^Aia^. a]5L°*) ^ S.^ ^-g^gel-loading 

5 buffer) 2.5^-1- ^l-SH ^ ^,50V^ 2* S-g:?i ^ #71^^5(1 

3L<* 3.*3*H 1 x °1 °M 120 V/cmS. #7l<g^,§- ^^^4. 

#7]^- ^, 0.05 N ^^-M-H-g- -§-^°H ^ ^ 10^ ^S. ^7}^°], o] 

pH 7.52} 0.1 M -§-^°fl 30^-^r ^"7>^-Jl > t\-X\ 20 x 

10 SSC -S-^(3M ^^M-H-^.O^M ^^lSeHolM(sodium-citrate),pH7.3)ofl 

30-& 7}*$ #7"H§- ^, £.3, t^j^ BllSl-i: RNA* ^ 

oUl^tf. #o] 7 \ ^JM.3l*l-§r RNA ul^* 80lC<*H 2*1*]: 

^efloj-t- ^w. q^-s] #zj ^ 

15 «-3i|^ ^^ofl^. ^ 68 ^ %^-i-7l ofl A-i (shaking 

incubatorH 1A]?V M:^?*^. oj*, mfl^JL MS.7> 

^ ^oD/H ^l^-§-^ 1(2 x SSC, 0.1% SDS)-§- S^1«H7H 
20 30£# «S«.efloi-i- <W 55iC4H 2(0.2 x SSC, 0.1% 

SDS)-8" 5L^l«fl7>^ ^^.eiloj-i: ^3*>&tk ^Ji^-ir #£r<*H 

^S^l^l Jf, * r 7l# A r7l^ (autoradiography)^ *rfl*M *H*1 -ff 
3.^*1 H mRNA-2] *m <4** alm^l-JL, £. 3^1 M^xfla 

25 i 3a^l 4^ tfl^^-tl itiRNA-g: 5-^ S^HH 

€ *H ^Sj^ ^^11 H mRNA^r Sfi^l^ ^^^^ ^13^.3- 
^^S 1 ^ 4b). 

30 -S- ^ *r Sicf. 

17 



3-2) = SLELB|^ 2iQ *H HHMM 

3*H^ ^1^, 
(Histoclear) -§-<*H ^ 10^r ^7l«>^^-. 

JL ^5L# #4^1 ^-8-*J°fl ^-71- £4^1*1 ^. 3 % 
10 ^-fr^Tr ^thir ^ 0.1% ^-B-*Vfe 0.05N ^^>(pH 2.25) -g- 

<5»ofl 30^ ^§-<& #7"Hf<H, til^-o]^ o.^. <§^3£|^ 5J^r ^ ^1*>^. 

^•71 ^-§- TBS £#^(0.05 M H^i, pH 7.4, 0.85% 
1- oJ.g.*H 5 &*> ¥^ -Ml^t!: ^, 1:53 ^ 3*3 

^ TBS°lM #3.^3 (blocking) «H*# ^r^S 1 }. 
15 1:500^ «l"£-3. 1*> iJ-Sll-i- TBS°fl 

^HHat* <>H 1*> ^S. sfl*| -S-SLf-em n £^1^ 
3. QQ-et ^flS^ t^^#€r^-^l (polyclonal antibody)* A V-§-"3V# 

^ ABC 1*S-** AV-g-SVSS^f. 

1*> *^ #-§~l: £3* TBSS. 5^ 2*1 ^13 *H *H£3 

20 IMfl* *i)7^ ^, «M-2-fl(biotui)°l -9-^ 2*V ^sflaj- 30^-^3: #-§-*l£ 
rf. o]«: TBS^. 5^r# 3>£ ^, ABC 30^ # ^l-g-A] 

r^-A] TBS3. ^S^H, 1% B.^^-(Tiiton)-X 100-fi: ^tHKt 

PBS3. 302: ^<>\ & , 0.5% pAB(diaminobenzidine) ^ 0.01% ^H*^ 
i# 0.05M ^°^(pH 7.6)4 >&-§-*l^ Sh§-fr 3**8 

25 

£4) aV-g. ^ f £$3. §3. ^A] 7 )JL # 

^■€^1^ SH'H -^-i" #*«H ^ ^^1" £ 4°fl 

18 
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^71^^13.^ ^S^H s.o]3o_s. ^sj^ 2^^Hr $2-3. ^ 

3-3) ^ ^3 2^ ^ofl ^£\$=r #^2) ^-i: ^ 

5 °J 

HM-M^ife ^*r7fl «£<HM-^ -?Hi2*W a] 

^ «3J2.3 2^ SHI ^1 ^ ^-1: ^?fl 

^ *ll5L-g-^ (Laser scanning cytometry: USC^ ^ty-Bc Pr^r^r £ 

10 ol ^^4. 

Sfl*l ^S^* ^Tfl ing/me #2^1*4*11 I (collagenase 

type I , Sigma), 0.51 mg/rofc *1 ^^-^.^ ^l(hyaluronidase, Sigma), 50#g/m£ 
^> 0 l-il(gentamicin)-i- ^-n-^-^ DMEM/F12 tifi*l(Gibco)oll ^7>*fZL 37 T: 

15 PBSS. 4^^: ^, 60/mi ^(Milipore)^- AV-g-Si-^ €■ 

S zia^jL, HS.^ 0.1% ^e}€°-S. 5L^€ Lab-Tek *fl<g 

^ #efo]JE.(Nun C )ofl ^A^tf. ^^°lH.ofl ^11 i« *>7>£ 

PBSS. Afl^^; ^, 2>7bg: ^1^3. 15^^> -H^^]7lJL, 0.1% E^^-X 100 

20 3L^^ Afl^-i- 1%BSA» ^-B-^fe PBS -S-^^-H l^m * 

asgAi^ji, ^-71 ^ai<^) 3-2)°^ ^is^. n 

31® 1:100^5- SHtt -g-^^lA^ 2A17V ^-8r^-§-A^4. 

PBSS. HTC7> JfifS IgG 2*> .^^Cappel Laboratories) 

25 ^»1^4. 

0.1% ^.€-20* ^-ft-SHr PBSS- 3*1 ^, 31*11 ^13.^ ^ 

4 1 SiS-^- 50/zg/mi PI(propidium iodide)^ <3 ^VSjI^-. LSC ^ A] 488 
m s\ o}=L^r eflol^S. W^§- ^t-Al^Jl, FTTC21 ^4- S30nm<>lH, PIS} ;g 
570nm °l-§-*H ^"S" ^r^*^ ^ 5. 5 

19 
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5L 5b*H ^-MI^S} 8-14% ^£7V -B-S. 

§2^1 H# ^^JSLt^, S. 5c°lH o]«-gr tfl^ %^S1 ^^-JL & 
5 «t*Mr f^Sl ^>^X^^r ^^^S- xflsl ^««^ol a. 

cj-eH, ^. H^-SJEl^ ^ vfl«>1M s-^^r 

10 ^^ol 51^- ov - oj^- 

<^^H 2> -gr *N pUP2/hEPOSl TflS 

^ofl loflAi ^.'M^l SS.£^f o]-g-*H, 

2:^ *H EPOS ^M"*}" ^-Ol ^^V^t}. 

15 7m #3 pBluescript SK(-) #71 ^a]^ ^ 

«fl EPO» ^S^V^ -B-^K^I^ 4)# -tf^S 1 }. 

^, it^^ -frsi-Bi-^i n «5.h.bj^ «H epoi- ^*Hl 

20 <%7] P UP2/hEPO^-^ ^^^3-, 2002\i 10^ 17^ ^^"S 

-8-3l*}.g-3H 71^3: KCTC 10352BP3. 7}^^. 

<^H 3> ^ P UP2/hEPO* H-atl- 

25 #7) ^aH] 2<HH aft^tb -8- ^3 pUP2/hEPO* X. 

1) *H3 

20 
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uai^ ^g^^m ^-s- 7>^s. 7i 

5 ^ *W* 7>^S. a]-=j1, aa^l^S. *Vg- 

M2 2-3 13000rpm°lH 5^r*> ^^r^ 

51, 4*1 M2 *H*15L 2~3 ^ *il*UH -3>i*}£4. ^€ 

M££r 4^Hfl -2.^^ 5.2.$l M16 «fl*H-H 2-3 *V^| 4^«!r ^, 
37t: ^^7lS ^ £L#*fl^&4. 

15 

2) MM DNA 
clAfl (micromanipulator)^ °l-§-*H, #7l >£aH1 2-i)*1M *fl 
#1^ MM * P UP2/hEPO» ^^$14. 

20 <^A]<4) 4> -g- 5.5.2.^^ 2^ *>ofl oj^j- EPO# 

^ 5:^ *H EPO* <$<J*frfe 4** ^-o] 

£4. 

25 

1) -$33 ^2: 

S*r&4. 

4*£ ICR <*33"i- 4#W?1 7 }^JL *1 

30 ^|Ai«-Ei i.5cn 3fe s\H\% 4^ ^ lcm tH£ ^ 7 fl 

21 
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SV£i}. %7^7} 3*1*1 ^S.^ ±^ SL^r ^<LS ^ 

5 -S-^Jl ^7} «| 7>^7H 

2) ^Al tflejS. 

^^•a *H ^<>1 ICR ^ ^S^«- #71 3-l)°*M 

io 7> ^3s&fe*i* ^#«w **** ^^ssm-. 

3) Yi* ^ 

#7] A]6j| 2 S\ 2)oflAi jfe^ ^^1: o]^^- s^ofl ^^S. tifl 
t^ 1 ^. tfleJjL 3*14 M ^7fl*>JL t 3P*H« 

15 AVg-*H ^ \i# £ 5***M ^I^S. ^o^&ch 

& &tft 2-°}^ ^S. 7}sm \+4:3 *lt 

*1#3^£: ?1^ Jl^Al^c|.. 

^nj^ *H|*i ^7T)*>ji > ^54. \fi# 

^ ^SflfS- °1 33! 3 ^f^g- 2 -3mm -SH^H ^ 

20 ^r-i- ufl«^o«3f ^ \3r^ ^S. 3^^711 ^<8sVS3% 3$ 713. 3f 
7fl * C >^S. *Rr 3^*8 7l5L7> ^ tjjofl #^51^1 

ol «t<g#l ^^51^ 

A>7l rflSlS. ^ol, ZL ^ 'J3# % 

°l*>7l 3*fl, EPO^l 134 <3£ 2# *3.«-3. A>.g-*M ±J& -Sr^-i- 

25 ^3,76*1-213 ^ 12">Bl7l- 3Ji^ §H13&3. 

-s^m <M, epo #^3 ^13- ;&3, °*l 

»V3 EPO ^ ^o)^o_S. £ ^ 

6). 



30 



<^AH 5> ^. ^51 -fl^S.^ EPO^l ^AV 

22 



1) ^ ^ EPO tf^-fr SH! 

£ ^^^^ ^3*1 EPO ^-i:^ 3 

4. z}- 2:A>«V7l ^71^^- ^ ^"i: 

^ EP07> jfrfr ^-S. 

EPO ^lSM* 0.5~lrag/me 

^ Sl-trS. 4^ ^ofl s.^ ^:g-§- ^^7fl $ =r Si 1 }. 

15 2) EPO^ ^tt^ 

^3 ^^^^r <*333Jf3 EPO^ ^3%^* ^-tl^l 

fl*B, ^*H1 3^ 1)«1M ^-Sr EPO» EPO ^7>^JL 

Bfl'S*}^. *M, ^ EPOS ^7>^4. tiflo^ *1 24, 

48,72 ^I^S. 4)31^ ^8«H. ^ & 1«H M-^xflSl^-. 

20 <3L 1> 





DMEM/F12(%) 


FBS 


FBS+^^ EPO 


FBS-H& EPO 


24 


38.5 ±6-8 


54.9 ±4.3 


58.2 ±6.6 


72.1 ±4,7 


48 


21 .6 ±7.4 


39.9 ±2.9 


50.0 ±2.4 


60.4 ±7.5 


72 


10.0 ±4.6 


20.8 ±11.7 


39.6 ±3.8 


53.9 ±4.0 



E po^ M A]^tfl<Hl St^, EPOSL3- ^ ^ ^3*^ 

# q-BKfl^r 3*2.3. $24. 

23 



# 24/ 66 




05- 4-2$; 4:08Pk 



# 25/ ee 



5 1) 2l°J^ft i$"*Hf ^ ^12: 

£ ^3 upn *H EPO *r Si 

b A]^Bfl^- ^^7] #*J|, P UP2/hEPO ^ofl ^ -? r ^4 

10 1-1) pUPn/hEPO-Neo 

UPE SM.^ *M #^*M: ^'g- t Sib -*flS^(cell 

line) Jl^*?^ S*l -B-^^V» *m ^^«>7l 3*8, vfl 

i^o]^ -fi-^S pUP2/hEPO 

pUP2VhEPO-Neo ^B4.# ;*1]2l*}$4. 
15 ^l^.o>ol^ £71 ^*f| pEGFP-Nl ^?B](Clontech)» 

9)« *}-§-*M PCR *rW5S4- 

>H t^Sl 8: 5' - GCGGCCGCGCGCGTCAGGTGGCAC - 3' 
*\ ^.^SL 9: 5' - CGATCGGACGCTCAGTGGAAGGAAAACTC - 3' 
20 n £4 1.9 Kb^ PCR pGEM T-easy ^tl- ^ 

Noti ajltK fe^L 3>&*H, M^H A H-"^ MB^>ol-a 

1>^<q pUP2/hEPO ^B)^ *11M3 ^*>(ampicillin- 

resistance gene) ^# NotI*h Sail ^IfiiS *1^V^ *f|7^,°3.*J, # 
25 ^1* #«1^$4. 

i.fl^.Ti>o}-A0 -fr^^V 7l#^ pUP2/hEPO vector^) 

pUP2/hEPO-Neo *H2:*V£4. 



30 



i-2)i/puP2/hEPo ^isi 

24 
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^ l^H* ^*fl, *l#e*M^ cV-g-^ £o] p UP2/hEPO-Neo 

«?EH H^o} I/pUP2/hEPO ^» 4^%^. 

ol^-^o]^ -fi-^^ ^-(chicken)^ -fr^O-globin) 
5 iSM^ -a-^^>7> i^s)<H pBCl ^(Invitrogen)€- ^£-3. 

^ PCR ^S^A^, PCR ^1 fl^l 2 7>3}(copy)# # 

<*1 *t 10: 5' - TCGACTCTAGAGGGACAG - 3' 
10 ll:5•-CTCACTGACTCCGTTCCT-3• 

ZL ^3}- «2£r 2.4Kb 5] PCR ^f^i: pGEM T-easy *}£)ofl ^«y«v 

^-7)«q. *l#3HBl -H-^^>J2f 1-1)2} ^Bl-S- NotI siteS. 

15 fc:t*H,»pUP2/hEPO ^(s. 8)1- jflaShSU**. 

1-3) pUP27hEPO(WPRE) ^ 

UPH ES^Sl 2:€ *H ^^-2- ^ 5ti^ ^ 

^^fl.WPRE -fr^Vl- P UP2/hEPO-Neo 
20 2.^^ p UP2/hEPO(WPRE) ^S^^k 

WPRE -fr^m M^^7] ^*fl 12)2} 
oa,^ i^HHt^i 13)-!- A>-g.e>^ PCR #-§--§: ^W^^k 

A i 1^31 12: 5' - ACCAGGTTCTGTTCCTGTTAATCAACCTC - 3' 
*\ 1^3. 13: 5' - CTCGAGGAGCCCGAGGCGAAACAGGCG - 3' 
25 ZL ^4 <g.£. 0.6 Kb^ PCR pGEM T-easy ^i*H ^, 

^7) -M*H 2)°1H pUP2/hEPO-Neo^ Ncol ^Jlt^fc: 4*1 

#^l*|-5&4. BspHI *fltkSL4i3. ^-3.*<H A >-8-«: 

wpre -fi-^i- ^m&4. 

^ ^ P UP2/hEPO EPO -fr^*} ^l^^l: Ncol 

25 
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<#7)S$ WPRE ^-1- 

pUP2/hEPO(WPRE) 9)-I- ^l^^cf. 

l^)I/pUP2/hEPO(WPRE) 

5 UPH = 3.2-3°} «H ^-cH^-, ^isi ©v^s* ^ s. 

^tl -r Safe ^ ^* ^7) ^*fl, 4 

-g-34 ^-o] I/ p UP2 /hEPO(WPRE) ^B^# ^2:^-^4. 

#7lfif £0] i-2)<*H ^ttisj. oi^efloiBl -f5-^7V<4 1-3)^ 
NotI siteS. <S^*Hl/pUP2/hEPO ^3(£. 10)# *I)2:S>£4. 

10 

2) *I^HM Jl^ ^Sl 

15 2-1) ^ «q^#^| tfltb pcr §-24 

^ ^Bl^ofl <^ epo fHa^-i- 
3*fl, ^-o] ^X\?Y PCR(real-time PCR)* ^*S*>^^. 

#7l AjA|c^ 6 ofl^ ^S^" ^3 ^}Bl 

7l H(transfection Kit, Effectene, Qiagen)# °l-§-SM 43*r RT4^1 

20 ^TflUfl^-ir 71^ ^l£i^(stableceUline)-§: ^*>^^.zl- 

DNA(genomic DNA)* PCR-§- ^ 

EPO -fr^^Sl ^^-fr $n ^S.SL*n Total 

RNA-& ^ RT-PCR-1- *H cDNA^ ^^t*. ^ v 7l cDNA* ^ 

25 *U EPO^ ^ ^gr-g: #3-^ Slfe H^l^^ «!W 

HeKM-I- °l-§-«H PCR-i: *rW$^. 

^li^i Sfr*l*M ^Si) xflofM -a^^S. 

iH^fe -n-^l^Khouse keeping gene)<?l GAPDH^I- ^£5^5. >«>>-§-«>^ 3*> 

30 «H £ ll°fl M-BH&*}(pUP2: P UP2/hEPO 

26 
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IUP2:I/pUP2/hEPO PW:pUP2/hEPO(WPRE) «S^, . 

IW:I/pUP2/hEPO(WPRE) 

S. yfs}- ^-o^ a. ^ ^#-g- P UP2/hEPO 

I/pUP2/hEPO pUP2/hEPO(WPRE) I/pUP2/hEPO(WPRE) 

5 si <£A^. epo -fi-sUq- iL£4-. 

WPRE2)- ?i£i| 0 l^'&' 3L^*>^- I/pUP2/hEPO(WPRE) ^ 

^ P UP2/hEPO wlSfl 50«fl ^ 

£ ^-gr lib). 

I/pUP2/hEPO(WPRE) UMi ^!^# 

10 ^ EPO^I 48 <H -fS~g-*i-7fl A>-g-€ ^ 

2-2) -g- M ^E^e*) tfl^; &q 

^ ^ ^ Ell- ofl ^SV EPO ^r^^-i: ^t>*>7l 

15 #71 62] 2-l)<>1M %r ^3 ^ ^El^ Zj-zJ- 5L<y «H 

Afli^A., NP-40O] 5E.-g-€ -8--SH (lysis buffer)^ 2L-g- 

Z}Zt SDS-PAGE €°fl <3 ^-B^ PVDF 

^<^l^m ^,EPO ^El^M EPO ^*HI4. EPO 

20 #^2] ^^-i- ^^=«l-7l ^fifl, ^(Actm)**! tfl^ 

SAS-t- <>l-g-tH -f-^l^el^Jl Sc 12*f| T4El-xfl^T^(pUP2:pUP2TiEPO ^|b), 
IUP2:I/pUP2/bEPO PW:plJP2/hEPO(WPRE) 
IW:VpUP2^iEPO(WPRE) ^13). 
25 £ 12°fl 4^- ^3 ^Bl#-8r P UP2/hEPO 

^}Bl,l/pUP2^EPO «]Bl,pUP2yhEPO(WPRE) ^1 E] , 1/pUP2/hEPO(WPRE) ^3 
2] fc£r EPO ^-gri: ^-£4- 

o]^^ fc^fe <$7] <gX|<4| 721 l)ofl^ <a*lSR=r 53 

°14. 

30 t^-eH I/ p UP2/hEPO(WPRE) ^B]4 al^tb ^21 ^ ^E^ 

27 
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^ EPO^ 5£i=K 



28 
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(PCT ff^l 13fr£r) 

A. °yiVl$ 3L^ 8 16 #^1 <3^€ *1 
^# 5Efe 7m ^*n#^°tl €ft 4f°jM4. 

tj-^-fr^^hc-^i (Korean CoUection for Type Cultures, KCTC) 

^fl^l -fr^T 1 52 ^H^iSWSt 1 -* **!*>^<ffl£| 



7lW 


7]^1 


2002>d 17^3 


KCTC 10352BP 



C. ^7>SAl (gfl^&jr ^4-°fl^r ^7>-g-*H □ 



D. &*1t<l# (7l^-gA]7> tfl^ 3}ol °fi) 



E. 3E,*13 (^^^ ^-fr 0 *!^ ^) ; ; 

#2. 7} A): 



±*\®%± 

^5 

#^7> 



gjWfgj: 



PCT/RO/134 (July 1998) 

5 
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1] 

5 

<^^^ix i> 

gggctaggagtggaatcagagctggortatgc^acagcaacgcagaatccaaaccac^tctccgacctaca 
ccagacxgtcaccataacacaggatccttaacccactgagcaaggtcagggatcanacccaaa 
cgggttcttaacwgctgagccacagtg^ 
10 gttcctgggttaaggattgaacccatgccaca^ 

agacraccagggaacgccaxxtoaacttttcatgrctt^^ 
ttttttgccttttrtagggccacttc^ 

ctacac^agagc^atagcaacgagggatccgagccgagtctgcaacctacactacagctcatggcaacaccggatcgtt 

aacccactgagcaaggccaggggatcgaacccgcaacctratg^ 
15 ggaactcccaacrtgacaattttatcamctgcaw^ 

gatggttaattttatgtgtcaacctgactaggccatgttgcccggatgtggagtcattgtto 

gttttggatgaaattaacatttaaatcagtggggggaaaaaaagaagttotcgttctggtgcatcag aa acaaa t ccg 

ggaaacaagcggttgcaggttcgatccctggcctcac^ 

gtggcagatgcagctcggatctagc^gctgtggctgtggtgte^ 
20 gggaacctccatatgccgtgggtgtggccc^^ 

caaagcagattaccccataatalgggtgggtctcatcaagttcattgtaggccctagt 

ctcwcatgagaaggaaagaattctgccaaaagacc^^ 

ggcctcccccateagactttggacttgccaagcctccgcaatt^ 

acatcctgttggttctgmctTCagagaaccctgact 
25 tgggtg^cctecaaacactcagccttcctcaaggrt 

toac<^tcttcagggcgcaatcccttc^^ 

gccttaacttactlccttcatccctcagccttgcaaaag^^ 

ggtcattcctaaagccaaacgctaatgcctccacctctgato 

ctaccccctmcttccttatctttatcmgaaaacaaaatggaagacagccttcccgttgtggtg^ 
30 ccttggaagcgctgggacgcaggttcgacccctggrccagcate^ 

30 
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agattgaaactgcagctcagatctggtccctg^^ 

ctctgcaaagagcggtctgcacagttctaactctacctrc^ 

cacccgtaggaatctgctctgaaggacacgcacccctca^ 
5 ctgaccttcatatcatccgacacctcctttgtgaaaccctccatcca^ 

cttcagccccctccctccatctgtcctttagatgc^^ 

rtctcttcaaggactrttttctccatgtgcgam 

agacfccatagactc^ttatgaaaacata^^catrt 

crecaatttagtggcttotaaaataaacacttatro 
10 gcactgaaaatgtccccctgggctaatcatacggaggactgaccagggctggaggatctgtt 

tggccgtaggttggagacagctcttctctggatcttggcaggagcctcaattccttgt^ 

gtcccatgtcctccatggtgagtaatccatgagagcaaggtggaaggtgccatgccamaggaccta 

acctacgtcacttcrtgttgtagtagttggccacacagact^ 

cattctxxaxactgtttccagaatgatatttacataagtaaaactcctcaaagg 
15 ta^cctcagaggctmgttttctt^ 

gctagaactctcaccatgtx^atccttgaatactgctttcta^TOaagag 

actcacatctctgagccttttcatgtgctgttcc^ 

caaa^ctcagaagcaa alUlUlUUlUUailUllUUtt gctttttagggccgaactctca 

gccatcaaattggaattgtagctgctggcctacaccacag 
20 cacagatcatggc^tartggatctftaacccact^ 

gttcaltaccactgagcca«ia^ 

attgaatetgagtggcagctgjgacaatgccgte^ 

aaaacctgagctgctgcagttggattcttaatcrart^ 

cttatwwtagcatagtac^a^^ 
25 cattgcggctcagcagtaacaaacctgactag^ 

agcattgctgtgagctgtggtgtaggtcgcag^ 

gtag(totgattcgactcctagc«tgggaacgta 

g^aagcaagcaggcagtttcttggtgcxttgtacccctgtggcctgtgtggtatacaa 

atgtttcccxxtcagactaccfflcctgccccalc^ 
30 mcttgctagctetgtggccttgggaaagctattt^ 
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10 



15 



20 



25 



agaggataagatgaMtacttatattaate^ 

gtcatagtatctttggtgagacagaitt^ 

tggagctgcaggtgcttgcxtatgccacagcc^ggoaacatcat^ 

agcaacgctggatccttcacccaaggagcaaggcttaggaatoaaaffi 

ccgctgagccacaccaggaartccatggcgagacagaltttatactctgtctacagaa 

gttaggtaggtaacttggccaagatcaaaaaattcaaagaagamggggcaagtggtgatatcatggcagcatt 

aataaagaagc^ocacttgttttccaacactgaacaa^ 

cagacgctctgccattttcccatcagaccaatatttgctgaac^ 

cagmg<rtcctacagattctgacactatctccacattttt^ 

taaatgggaaggaatgaatcttccwtttataggtgagaaaattgaggttcaaagtgactcacxaaaa 

ctcctcaacaggaggacagcagtccccaccagagggtaacatgtrc 

ggaagcagcagagtggtattgtgaagggggaatcataggtatate^ 

raaacaaccatagttcaatttaaaaaaa^^ 

acaaattcaactaggaactgtgaggttgtgggttegatec^ 

ccgtggtgtaggttgcagactcaacteagatctggc^ 

gttagaccccagcctgggaacctccatatgcaaro^ 

aagaggaattcccttatggctcagcaggttaaggatctgg^ 

caatccctggcc^aggaacgtctgcatcccacaggtgtggccaaaaaagaaagaaaggaaggagttctgtt 
ataggattggcaacatcttaggagtactgggacacaggttcaa^^ 
ctggtcaaaaaagaaaagaaaaagtaccatagttagagtaaatctgttttaggagctottctttgg 
caggagcrtccttgagagcagaaacttacctttaca^ 

tatagccaactggataggggattggaaggaaagagcaggggagggaacttgagtgagttgaaaaattgagaatccaaa 

ggggagacagcctegaaagagtaggt^caagaaagagatcw^ggcam 

aggaaatcctcagaggaacagagtgctgtggcttta^ 

crtcttgctccttcgcttgtcfct^^ 

agctcagcaragatgatgctecagttgcctagcaactaatg^ 

ccagtgagcagctcggcagggcagggagaagacgc^ctrt^ 

gggaagaagggggggatcggagggcttaaaggcacaggccwtcttat^ 

ccctcccctactctgtcccactcataatttcagatggagttgggggcttagga^ 

aacccaaccttcmctgcttctggtttgt 

32 
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5 



10 



15 



20 



25 



ggttggcaatgggatctgaagagtactaagatw 

aatgtgcaaaagatcctcmcagmgcagagcaalgataggal^ 

atagaattcagttcttcacccaaaggcagcctgt^ 

tccagagtgtgtgtgmgttgctggggagggggacacaata^ 

agcatcaatcaatgttawtggaagcrtgttagaaa^ 

atettaacaagatcccteatgattcatacgcacattaaam^ 

cccatagttctacctttattgtcacctcgta^ 

aggacacaaggccaccagcccctcarttccc^ 

cccratctgtggaggtctacgarctctcct^ 

cacatccacaaaaggtggrcaatgctatctgrcac^ 

c^gagaaattgtgtctctttttcatmctcccagtgggtto 

ggccgtgcrtgtggcatacggaagttcccagggtaggggtccaatgggagctgtagcc^ 

cagcaatgtggg^ctgagccacgtctgcaacctacaccacagctcacggcaacaccagato 

ggccagggatcgagcccacgtcctcatggatgctag^ 

ctttagtcacaaacagtcaacaaaggttgctgac^ 

gcccaccc^gggtctctctggaaatcctgc^ 

ccctgggactcacacccxtctgcatctc^ 

ctatgctgcccrcacccccta^ 

acaccagtgraacctcagaacxtgcttccrtcc^ 

ggccccagatacacttgtaagcaggaacacacgagcccttacatgtgggtgtcccggaagaaggggg 
cgctttagtcaccctgcccactgcagctgc^ 

cagctcxxca1xxtgaaaaacctgtctggggg(xt<xcctgaggctgtagggcccaagg 
cccaaggggcaggttgaacaggattcccctctgg 

ctcacttgcxtcaggaaaccacagcttgccagcacccagcccagcaccagcccagct 



l^^T 2) 
2.^ 
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# • 

3] 

^^fe $7WS* ^8-2-3. istSr 

4 ^-^^r^^-a- ^^r EPO(erythropoietin)^ ^ 

2.3. ^ ^ 

S) 

10 *fl 4^ &<>H, 7l^^L KCTC 10352BP^ ^ 

P UP2/hEPO 

6] 

*ll 4*J-<H1 ^<H^i, -n-^^Kselective marker)^. ^€^21 

15 5^ vfliP>olAl ^-^^(neomycin-resistant gene)» UP2 5. 

I/pUP2/hEP0 ^ 

<^^>dx 5> 

gcggccgcgcgcgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaataca 
20 ttcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtcctgaggcggaa 
agaaccagctgtggaatgtgtgtcagttagggtgtggaaagtc^ 

gcatctcaattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctc 
aattagtcagcaaccatagtcccgcccrtaactccgcccatcccgaxctaactc^gccc 
catggrtgactaatttttmatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggctt 
25 tmggaggcctaggcttttgcaaagatcgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgca 
cgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccg 

(xsgtgttccggctgtcagcgcaggggcgcccggttcttmgtcaagaccgacctgtccggtgw 

acgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgg 

gaagggactggctgctattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatcc 

30 ateatggctgatgcaatgcggcggcftgcatacgcttgatccggcta^^ 

34 
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cgagcgagcacgtactcggatggaagrcggte^ 
agccgaactgttcgrcaggctcaaggcgagcatgcrc^ 
ccgaataicatggtggaaaatggcc^^ 
atagcgttggctacccgtgatattgttgaagagctt^ 
5 ctcccgattcgragcgcatcgc^tctatcgrc^ 

caagcgacgctxaacctgccatcacgagatttcgattccaccgccgccttctatgaaaggttgggc^ 
gggacgccggctggatgatcctcxagcgcggggatctcatgctggagttcttcgcccacccte 
aacacggaaggagacaataccggaaggaacccgcgctatgacggc^taaaaagacagaataaaacgcacggtgttg 
ggtcgmgttcataaacgcggggttoggtc^agggctggcactctgtcg^ 
10 tacgrccgcgtttcttcctmccccaccccacccw^ 

ggcaggccctgccatagcctcaggttactcatatotac^ 
agatcctttttgataatctcatgaccaaaatccxttaacgtgagttttcgttccac^ 



<*1 7> 
15 tcgactctagagggacagcccccaxcaaagcccwagg^^ 

gcagcgagccgcccggggctccgctccggtccggcgctcccxxcgcatccccgagccggcagcgtgcggggacag 
<xcgggcacggggaaggtggcaegggategctttcttto 

ggatecggggaaaaagctttaggctgaaagagagatttagaatgacagaatcatagaacggcctgggttgcaaaggagc 
acagtgcteatccagatccaaccccctgctatgtgcagg^ 
20 gcctggccttgaatgcctgcagggatggggcatccacagcctccttgggcaacctgttcagtgcgtcac 
ggaaaaactgcctcrtcatatccaacwaaac*^ 
tttgctgtgacattgttggtctggggtgacacatgtttgccaattcagtg^ 

agtgraggacagcatggacgtgggacatgcaggtgttgagggctctgggacactctccaagtcacagcgttcagaaca 
gcctl^ggataagaagat^ggaUgaaggacaaagagcaagtt^aaacccagcatggagaggagcacaaa^ggcc 
25 aoagacactgctggtccctgtgtctgagcctgcatgmgatggtgtctggatgcaagcagaaggggtggaagag^ 
tggagagatacagctgggtcagtaggactgggacaggcagctggagaM^^ 

catgaaggctggaaagcctccaagatccccaagaccaacccc^acccacccaccgtgcccactggccatgtccctcagt 
gccacatccccacagttcttcatcaccta^ 
cgctctttggagaaggtaaatcttgctaaatccagcxcgacccto 
30 tccaggacggagteagtgaggatggggctctagagggacagw^ 
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tcc^o;gctaggggcagcagcgagrcgcccg^ 

agcgtgcggggacagcccgggcacggggaaggtggcacgggatcgctttcctctgaac^ 
ctgcagaoacctggggggatacggggaaaaagctttaggctgaaagagagatttagaatgac^gaatcatagaacggc 
ctgggttgcaaaggagcacagtgctcatccagatecaacc 
5 gcccagagccacatwagcctggccttgaatgcctgcagggatggggcatccacag 
gcgteaccatxctctgggggaaaaactgcctcctcata^ 
tgtcctatcaagggggagtttgctgtgacattgttggtctggg^ 

agatcttggggataaggaagtgcaggacag<^tggacgtgggacatgcaggtgttgagggctctgggacactctccaa 
gteacagcgttcagaacagccttaaggataagaagatagga 
10 aggagcacaaaaagga^icagacactgctggtc^ 
ggggtccatgtccctcagtgccacatcrccacagttctt^ 
gctgtgccatfgcagcaccgctctttggagaaggta^^ 
gccattatctotcatccaactccaggaacggagtcagtgag 

15 [3^* 7] 

epo fr&^2) y «H 7^ 

WPRE(woodchuck hepatitus virus po sttranscriptional regulatory eleraent)# 
O.S. pUP2/hEPO(WPRE) ^ 

20 oHI^ 7> 

acxaggttctgttcctgttaateaacctctggatt^ 

ccttttacgctatgtggatacgctg^ 

atcctggttgctgt(rtctttatgaggagttgtggcccgttgtcaggcaacgtggc^ 
cccccactggttggggcattgccacxacctgtcagctccmccgggacm 
25 actcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgt 
agctgacgtccmc^atggctgctcgcctgtgttgccacctggattctgcgcgggac 
ctcaatccagcggaccttccttcccgcggcctgctgccggctct^ 
agtcggatctcwtttgggccgcxte^^ 

30 



36 
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"fr^W i^H, UP2 5* ^^11 ^I^X 69] o]^] 

o]B]l- i*V^-JI, EPO -fr#^ 3' ^ *1<S^3l 7^ WPRE# 
5 ^ I/pUP2/hEPO(WPRE) ^E] 



10 



(3 ^8" 91 

10] 



11] 

15 all 10%°*) sfl*|, <*33, ^ 3", ^ ^ *> 

12] 

20 ^^r-i- tfle]S. »M oH^-a, #7] tflslJSL **5L*3 ^^^^ 
-I- ^al, <#7] ^^^^#3 i^A^E] -fhg-^^ ^ - ^^i«v^ 
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JL 
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P EH 

I M 



■ff- 



N 



I | Probe A 

Probe B 



15 kb (clone 1) 



8.5 kb (clone 3) 



7kb (clone 4) 



12 kb (clone 2) 



2Kb 



Porcine UPII promoter : 8847kb 
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[S 3] 



a 



[S. 4] 

a 
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IS. 7] 

a 

TG HI OUSe Separation of protein by SDS-PAGE (7.5%) 



cl 2345cc 




b: ©.1695 
c:19l863.3 
d : 0.0262 

b 

C 1 2 3 4 5 C 
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cd 
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m 










HI 
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Sail 



[S. 9] 



I/pUPH/hEPO (IUP2) 
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Notl 



Sail 



pUPIl/hEPOAWPRE (PW) 
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Sequence Listing 



<110> 



<120> 



<130> 

<150> 
<151> 

<150> 
<151> 

<160> 

<170> 

<210> 
<211> 
<212> 
<213> 

<220> 
<Z21> 
<222> 
<223> 



<400> 



CHO-A PHARM CO-, LTD. 
KIM, Jin Hoi 

Porcine uroplakln II promoter and the production method of useful 
proteins using said promoter 

03PP181 

KR 10-2002-006785$ 

2002- 11-04 

KR 10-2003-0077256 

2003- 11-03 

13 

Kopatentln 1.71 
1 

8847 
DNA 

Sus scrofa 



promoter 
(1) . . (8847) 

porcine uroplakin II promoter 



gggctaggag tggaatcaga gctggcctat gccacagcaa cgcagaatcc aaaccacatc 



60 



tccgacctac accagaccgt caccataaca caggatcctt aacccactga gcaaggtcag 



120 



ggatcaaacc caaatcctca tggatactag tcgggttctt aacccgctga gccacagtgg 



180 



gcactcctgt ttttgtttgt gtcttcgttt tttggctgca tctgcagcat acagaagttc 



240 



ctgggttaag gattgaaccc atgccacagc agcaacccga gccacagcag tgacaacagc 



300 



- 1 - 
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Sequence Listing 



ctgatccrcta actgctagac caccagggaa egcccectca acttttcatg ccttggaaac 360 

cctgagtcag tacaacctga craatngnttt tttttttttt tttttttgcc ttttctaggg 420 

ccacttcccg cggcatgtgg agattcgcag gctanaggcc taatcggagc tgtagccacc 480 

ggcctacacc agagccatag caacgaggga tccgagccga gtctgcaacc tacactacag 540 

ctcatggcaa caceggatcg ttaacccact gagcaaggcc aggggaxcga acccgcaacc 600 

tcatggttcc tagteagatt cgttaaccac tgcaccatga caggaactcc caacctgaca 660 

attttatcat ttctgcaccc ragrttgttga gtaarttgaa aaattcccaa gatgtcaagg 720 

tcagtgtgat ggttaatttt atgtgtcaac ctgactaggc catgttgccc ggatgtggag 780 

tcattgttat tctggatgtt actgtgaaga tatgttttgg atgaaattaa catttaaatc B40 

agtgggggga aaaaaagaag ttctcgttct ggtgcatcag aaacaaatcc gactaggaaa 900 

caageggttg eaggttcgat ccetggcctc acttagtgga gtcaggatct ggcgrtgccg 960 

tgagctgtgg tacaggtggc agatgcagct cggatctagc attgcrtgtgg ctgtggtgta 1020 

ggccagcagc tgtagctctg attaaacccc aagtctggga acctccatat gccgtgggtg 1080 

tggcccgaaa aagcaaaaaa taaataaata aataaattta aaecagggga ttttgagcaa 114 0 

agcagattac cccataatat gggtgggtct catcaagttc attgtaggcc ctagtggaac 1200 

aaagaccgac crccacctLC tccccatgag aaggaaagaa ttctgccaaa agaccgcctt 1260 

nggacntaaa ctgcaactct ttcctgagtt tccagcatgt tggcctcccc catcagacfc 1320 

tggacttgcc aagcctccgc aattgcatga gccaattcct taaaataaat ccgtctatat 1380 

atacacatcc tgttggttct grttctccag agaaeectga ctaacgcagt ctgcacccct 14 40 

gaagaccagt ggtccccaca ctcagctggg tgtcaectec aaacactcag ccttgctcaa 1500 
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Sequence Listing 



ggctctttct agctgtgtcc tcctctcccc acaacagctg tttcaaactc tcacccctct 



tcagggcgca atcccttctc ctccetgagt ttcctacttc ccagagaaag cagagacctt 



caggagtgtg ctgccttaae ttacttcctt catccctcag ccttgcaaaa gxataagctt 



tctctgcacc actgccccat tcttctctct gcagacaggg tcattcctaa agccaaacgc 



taatgcctcc acctctgatc tgagtcccat cttxxccctc ctccagaagc ttcctcataa 



attcracccc cttttctucc tratctttat ctttgaaaac aaaatggaag acagccttcc 



cgctgtggcg cagcggaaac agtggrgccr rggaagcgct gggacgcagg ttcgacccct 



ggcccagcat agtaggttaa ggatccagtg ttgccacagt tttggcttag attgaaactg 



cagctcagat ctggtccctg gcctgggaac ttcatacgcc acaggacggc ccaaaaagaa 



aagaaagaaa aaataaaaaa caaaacagaa aagcctttcc tgtaccccca attccctcca 



gttatctctc tctttccctt cccagccaag ctctgcaaag agcggcctgc acagttctaa 



ctcracctcc tcccagttgg ccctggactt tcecagtctg gcttetaeec ccctcacccg 



taggaatctg ctctgaagga cacgcacccc tcacgatcct tggcccaggg acattttttg 



taccagcctt tcaatcctga ccrttcatatc atccgacacc tcctttgtga aaccctccat 



ccactttcte ctggttcccc tcctaagacc cattccgcct tcttcagccc cctccctcca 



tctgtccttt agatgccgca tttcctagta tcctgtcctg cgcggnctcg tccttccctt 



ccacaactci: cttcaaggac tcttttctcc atgtgcgatt ttgcccatgg cccaccttcc 



ctctetttac ccagactttc ccccggtgct ccagactcat agactcaatt atgaaaacat 



agttttcatc tgatttgccc aagatatttg cattagttat tactgtataa cagcttatcc 



cccaatttag tggettataa aataaacact tattctgaga atcagaaacc taggcaggac 



1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2S20 

2580 

2640 

2700 
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Sequence Listing 



atagttgggg tctcatgaag ttgcactgaa aatgtccccc tgggctaatc atacggagga 2760 

ctgaccaggg ctggaggatc tgttccaagc tcattcattc acatggccgt aggttggaga 2820 

cagctcttct ctggatcttg gcaggagcct caattccttg tcacgtggac ctccccttgg 2880 

agggggcccc atgtcctcca tggcgagtaa tccatgagag caaggtggaa ggtgccatgc 2940 

catttaggac ctagcctcag gagggaccta cgrcacttct gttgtagtct gttggccaca 3000 

cagactaaec etgaeacaat gcacccatcc atgacctgct gccagtccat tctccacact 3060 

gttrccagaa tgatatttac ataagtaaaa ctcctcaaag gcttttgaga ctttttttcc 3120 

eattatagtt gatttataac ctcagaggct tttgttttct teagcataaa aaccaagttc 3180 

cttaacatag catgtaaccc actggccacc ctgccagtgg cragaactct caccatgtcc 3240 

arccttgaar actgctttct agccaagagc tattgtttgc agttcccaga atgtgtcggg 3300 

ataactcaca tctctgagcc ttttcatgtg ctgttccctc actttggaat atccccttcc 3360 

atttaggaag getaatgtee atteattntc caaaactcag aagcaaattt tttttttttt 3420 

tttttrcttt tttttttgct ttttagggcc gaacLctcag catatggagg ttcccaggtt 34 80 

agccatcaaa ttggaattgt agctgctggc ctacaccaca gccatagcaa eaccagaccc 3540 

aagtcacatc tgcaacctac atcacagatc atggcaatac tggatcctta acccactgag 3600 

tgagcccagg gatcaaacac aaattctcat ggatactcgc caggttcatt accactgagc 3660 

cacaacagga actcctctcc tttttatggt cacacctgca gcatatggaa gttcctgggc 3720 

cagggatrga atcxgagtgg cagctgtgac aatgccgtat cctttaattc actgtgctgg 3780 

gcrgaggggn taaantgccc cccctaaaaa acctgagctg ctgcagrtgg attcttaatc 384 0 

cactgcacca caagggggaa ggtcaagaac tgtcttgeea tctctgtatc ttatcaccta 3900 
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Sequence Listing 

geatagtaec caccatagag aagttgctca acaaatgttt actgaatgaa taaatgcatg 3960 

agctggagtt cccattgcgg ctcagcagta acaaacctga ctagcattca taagaacttg 4020 

ggttcgatcc ctagcctcag tgggttaagg atgcagcatt gctgtgagct gtggrgtagg 4080 

tcgcagacga cactcagatc ccacattgct gtcactgtgg cgcaggccgg cctctgtagc 4140 

tctgattcga ctcctagcct gggaacgtcc atatgccaca ggtgaggccc taaaaagaaa 4200 

taaataagca ageaagtaag caagcaggca gtttcttggt gccttgtacc cctgtggcct 4260 

gtgtggtata caagtaacag ctgatccatg tctcagtcat gtttceecct cagactacct 4320 

ttcctgcccc atctctccct ttgacataat tggaaaaaca aattcagaat tttgtcccac 4380 

tacctttctt gctagctctg tggccttggg aaagctattt attgcctctg agcctctaat 4440 

tttcatctgc accaaggatt aataaaaagg agaggataag atgaattact tatattaata 4500 

tttattgaac cagatactgt gctaggcact cttaaataaa ttagcttgag tgatagtcat 4 560 

' agtatcctgg tgagacagat tttttttttc cttttatggt tgcacgtgca acatatggaa 4 620 
gttcctgggc tggggtcgaa trggagctgc aggrgcttgc ctatgccaca gccatggcaa 4 680 

catcatatac aaaccgcacc tgtgacctac accacagatt gcagcaaegc tggatccttc 4740 
acccaaggag caaggccagg aatcaaatgt gcatccrcac aaacactatg tccggttttt 4800 
aacccgctga gccacaccag gaactccatg gcgagacaga ttttatactc tgtctacaga 4 660 

agaggaaagt gaagctcaga atggttaggr aggtaacttg gccaagatca aaaaattcaa 4 920 

agaagatrcg gggcaagtgg tgatarcatg gcagcattag aaaaaataaa gaagcatcca 4980 
cttgttttcc aacac^gaac aactgagatt ttcrtactct cacagctttt tccagcttca 5040 
tatccaagga cagacgctct gccattttcc catcagacca atatttgctg aacactgcac 5100 
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Sequence Listing 



ctttactttt aggtccaagt caccaggggt tttcccagtt rgctcctaca gattctgaca 
etatctccac attttttttg caeetttatt ttaaagcatt tttatacctg tcataccttg 
ctagaraaat gggaaggaat gaatcttccc atttataggt gagaaaattg aggttcaaag 
tgactcacca aaagtcatat agcatcactc ctcaacagga ggacagcagt ccccaccaga 
ggg-caacarg tccatggagc ccagtggaca catttttcta actgactggg aagcagcaga 
gtggtat^gt gaagggggaa tcataggtat atcaaacaga cttaggttct gatcegagct 
attctgcttg caaacaacca tagttcaatr taaaaaaaaa aaagaaagaa agaaagaaag 
aaaggagccc ccatcctggr gcagtggaaa caaattcaac taggaactgt gaggttgtgg 
gttcgatccc tggccttgct cagtgggtta aggatctggc gttgccatga gccgtggtgt 
aggttgcaga ctcaactcag atctggcgtx gctgtgactg tggctgtgat gtaggctggc 
agctgtaact: ccggrragac cccagcctgg gaacctccat atgcaacctc catatgcggt 
gggtgtggcc ctaaaaagaa aaaaaaaaaa aaaagaggaa ttcccttaLg gctcagcagg 
ttaaggarct ggtattgtca cT;gctgtggc tctagttaca gccatagtgc aggttcaatc 
cctggcccag gaacgtctgc atcccacagg tgtggccaaa aaagaaagaa aggaaggagt 
nctgttgtgg cacaatagga ttggcaacat ctraggagta ctgggacaca ggttcaatcc 
ctggcccagc acagtgggta aggagccagt gttgctggtc aaaaaagaaa agaaaaagta 
ccatagttag agtaaatctg trttaggagc rattctttgg ggcagaacag agagatcagg 
agctccttga gagcagaaac ttacctttac atccctcgtg ectageacgg ttetaggggc 
atacctggta tttaataaat atagecaact ggatagggga rtggaaggaa agagcagggg 



5160 

5220 

5280 

5340 

5400 

5460 

5520 

5S80 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6120 

6180 

6240 



agggaacttg agtgagttga aaaattgaga atccaaaggg gagacagcct agaaagagta 



6300 
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Sequence Listing 



ggtccaagaa agagatccca ggcatttgtg gccctggttc cctttttcca agccatgagg 6360 

aaatcctcag aggaacagag tgctgtgget ttaaatgact tcagcgttgt caatgaatct 64 20 

gcteggcrtaa aagagttatc etcttgctcc ttcgcttgtc ctccccctcc tctcagctcc 6480 

ccaaaeectt etcggctget gtgatgggat aattagatgc gagagctcag cacagatgat 6540 

gctccagctg cctagcaact aatggtttec atggagaccg caaagcacag cctccagagc 6600 

agccagtgag cagctcggca gggcagggag aagacgcaac tetcagctcc tccagaaacc 6660 

tggggagggc caggagtggg gaagaagggg gggatcggag ggcttaaagg cacaggcccc 6720 

tettatcete ttaaaatctg gtcagagctc tgccctcccc tccccractc tgtcccacrc 6780 

ataatttcag atggagttgg gggcttragga gtggacccaa cacaacctac cctgcaataa 6840 

acccaacctt ctttctgctt ctggtttgtg gctgaaaatg gnaaaagaaa tctcccaagt 6900 

gcaagtgtaa acancntcct gggtrggcaa tgggatctga agagtactaa gatccctcag 6560 

acctggaat* ccaccattta . gtctrtccct ctctccaaag ttctcaatgt gcaaaagatc 7020 

ctctttcagi ttgcagagca atgataggaL cttctaaaag gagacaaaag ccaaggtgca 7080 
ggaaaaatag aatxcagttc ttcacccaaa ggcagcctgt cctgggagac aggggtgaaa 7140 
cacttggtrcc tgatcteeat cagaggatcc agagtgtgtg tgtttgttgc tggggagggg 7200 
gacacaatat agagcatctg gtgactcaaa gtatgtgect cccagagtag catcaatcaa 7260 
tgttacctgg aagcttgtta gaaatgcaga atttcaggct tcaccrcaga cccactgaat 7320 
cagaaactgc atcttaaeaa gatccctcat gattcatacg cacattaaat ttggagaagc 7380 
gctgacctga gaccctcctc ctctctgctt gggcccatag ttctaccttt attgtcacct 74 4 0 

cgtcrcacct cgtgcrcata ccecaggctt tgagcctacc cttcccccca tggggaaagg 7500 
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acacaaggcc accagcccct cacttcccta ccaggaccct ggccctccrc tgggactgga 7560 

gaaggacaaa gaggaccccc tctgtggagg rctacgacct ctcctgacca agtagtccac 7620 

tcaccacaag tggctctacc tctctgagtc tcagtttcca catccacaaa aggxggccaa 7680 

tgctatctgc cacccagaat ggctgtgagg grggagcagg caaagccrct gtgccatcag 7740 

agaaattgtg tctctttctc attttctccc agtgggtttc rttctcgtct; ttattctttr 7800 

ttctttrttt ttttcctgtc tgttgtattt ttagggccgt gcctgT:ggca tacggaagTit 7960 

cccagggtag gggtccaatg ggagctgtag ccccgggcct acgccacagc cacagtaatg 7920 

tgggatctga gccacgtetg caacctacac cacagctcac ggcaacacca gatccttaac 7980 

ccactgagca aggccaggga tcgagcccac gtcctcatgg atgctagttg ggttcgttaa 8040 

ccgctgagcc atgatgataa ctcccctrtc tattctrcag tcacaaacag tcaacaaagg 8100 

ttgctgacca aggctgatcg tgcccacccc ccagcccccc agactgggcc agtgcccacc 8160 

ccttgggtct crctggaaat cctgcccagc atcaattggc tccactctcc aggaggatgg 8220 

gaagccctgt ggcccctggg actcacacee ctctgcatct cccagagtgc aggacccggt 8280 
ctitcaggaga caccaagaac rggctccccc ggctctgctg cccccacccc ctactaccag 8340 
rttctctccc attcctgccc agtccaggcc ccetggggtt actcrcctct ctctgtacac 8400 
cagtgcaacc tcagaacctg cttccctcct gggaacaccc actaccaegt gggagaaggg 84 60 

gtcgtctagg ggttgggccc cagatacact cgtaagcagg aacacacgag cccttacatg 8520 
tgggtgtccc ggaagaaggg ggttttceae cccccgcttt agtcaccctg cccctctgca 8580 
gctgcctgag ccaccaagac ccagceaagg tctcctgcct tctggcctga gggccagctc 864 0 

cccatcctga aaaacctgtc tgggggcctc ccctgaggcc gcagggccca aggcctcccc 8700 
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tgaggctgta gggcecaagg ggcaggttga acaggattcc cctctggccc ctcctacccc 



8760 



caggacaaaa ccagagcccc aggacagggc ctcacctgcc tcaggaaacc acagcttgcc 



8820 



agcacccagc ccagcaccag cccagct 



8847 



<2l0> 2 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for amplifying porcin uroplafcin XX gene 

<400> 2 

gatcctgatt crgctggctb 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> reverse primer for amplifying porcin uroplakin II gene 

<400> 3 

atggtggtca tcacrgtgct 

<210> 4 

<211> 3602 

<212> DNA 

<213> Homo sapiens 

<300> 

<30l> Lin, F. K. 
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<302> 



Suggs, S- 
Lin, C. H. 
Brgvme, J. K. 
smalling, R. 
Bgrie, J. C. 
Chen, K. K. 
FOX, G . M. 
Martin/ P. 
stabinsky, z. 

Cloning and expression of the human erythropoietin gene 



<303> Proc. Natl. Acad. Sci. U.S.A. 

<304> 92 

<305> 22 

<306> 7580-7584 

<313> 1-3602 



<400> 4 

aagcttctgg gcttccagac ccagctactt tgcggaactc agcaacccag gcatctctga 



60 



gtctccgcec aagaccggga tgccccccag gggaggtgtc cgggagccca gcctttccca 



120 



gatagcacgc cccgccagtc ccaagggtgc gcaaccggct gcactcccct cccgcgaccc 



160 



agggcccggg agcagccccc atgacccaca cgcacgtctg cagcagcccc gctcacgccc 



240 



cggcgagcct caacccaggc gtcctgcccc tgctctgacc ccgggtggcc cctacccctg 



300 



gcgacccctc acgcacacag cctetccccc acccccaccc gcgcacgcac acatgcagat 



360 



aacagccccg aceceeggcc agagccgcag agtccctggg ccaccccggc cgctcgctgc 



420 



gctgcgccgc accgcgctgt cctcccggag ccggaccggg gccaccgcgc ccgctctgct 



480 



ccgacaeegc gccccctgga cagccgccct ctccrctagg cccgtggggc tggcccrgca 



540 



ccgccgagct tcccgggatg agggcccccg gtgtggrcac ccggcgcgcc ccaggtcgct 600 
gagggacccc ggccaggcgc ggagatgggg gtgcacggtg agtactcgcg ggctgggcgc 660 
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tcccgccgcc cgggtccctg tttgagcggg gatttagcgc cccggctatt ggccaggagg 720 

tggctgggtt caaggaccgg cgacttgtca aggaccccgg aagggggagg ggggtggggc 780 

agcctccacg tgccagcggg gacttggggg agtccttggg gatggcaaaa acctgacctg 840 

tgaaggggac acagtLtggg ggttgagggg aagaaggttr gggggxtctg ctgtgccagt 900 

ggagaggaag ctgataagct gataacctgg gcgctggagc caccacttat ctgccagagg 960 

ggaagcccct gtcacaccag gattgaagtt; tggccggaga agxggatgct ggtagcrcggg 1020 

ggtggggtgt gcacacggca geaggattga atgaaggeca gggaggcagc acctgagtgc 1080 

ttgcatggtt ggggacagga aggacgagct ggggcagaga cgtggggatg aaggaagctg 1140 

tccttccaca gccacccttc tccctccccg cctgactctc agcctggcta tctgttctag 1200 

aatgtcctgc ctggctgtgg cttctcctgt ccctgctgtc gctccctctg ggccrcccag 1260 

tcctgggcgc cccaccacgc ctcatctgtg acagccgagc cctggagagg tacctcttgg 1320 

aggccaagga ggccgagaat atcacggtga gaccccttcc ccagcacatt ccacagaact 1380 

cacgctcagg gcttcaggga actcctccca gatccaggaa cctggcactt ggtttggggt 14 40 

ggagttggga agctagacac tgccccccta cataagaata agtctggtgg ccccaaacca 1500 

tacctggaaa craggcaagg agcaaagcca gcagatccta cggcctgtgg gccagggcca 1560 

gagccttcag ggacccttga ctccccgggc tgtgrcgcatt tcagacgggc tgtgctgaac 1620 

actgcagctr gaatgagaat atcactgtcc cagacaccaa agttaatttc tatgcctgga 1680 

agaggatgga ggtgagttcc tttttttttt tttttccttt cttttggaga atctcatttg 1740 

cgagcctgat tttggatgaa agggagaatg atcgggggaa aggtaaaatg gagcagcaga 1800 

gatgaggctg cctgggcgca gaggctcacg tctataatcc caggctgaga tggccgagat 1860 



- 11 - 



-0 5-* 4- 2 8 ; 4: 08PM; 



# 58/ 66 



Sequence Listing 



gggagaattg ettgagecct ggagtttcag accaacctag gcagcatagt gagatccccc 1920 

atctctacaa acatttaaaa aaattagtca ggtgaagtgg tgcatggtgg tagtcccaga 1980 

tatttggaag gctgaggcgg gaggatcgct tgagcceagg aatttgaggc tgcagtgagc 2040 

tgtgatcaca ccactgcacc ceagcetcag tgaeagagtg aggccctgte tcaaaaaaga 2100 

aaagaaaaaa gaaaaataar gagggctgta tggaaracat teattattca ttcacccact 2160 

cactcactca ttcattcatt cattcattca acaagtctta ttgcatacct tctgtttgct 2220 

cagettggtg ctrggggctg ctgaggggca ggagggagag ggtgacatgg gtcagctgac 2280 

tcccagagtc cactccctgt aggtcgggea gcaggccgta gaagtctggc agggcctggc 2340 

cctgctgtcg gaagctgtcc tgcggggcca ggccctgttg gtcaactctt cccagccgtg 24 00 

ggagcccctg cagctgeatg tggataaagc cgteagtgge cttcgcagec tcaccactct 2460 

gcttcgggct ctgggagccc aggtgagtag gagcggacac ttctgcctgc cctttctgta 2520 

agaaggggag aagggtcttg ctaaggagta caggaactgt ccgtattcct tccctttctg 2580 

tggcactgca gcgacctcct gutttctcct tggcagaagg aagccatctc ccctccagat 2640 

gcggcctcag ctgctccact ccgaacaatc actgctgaca ctrtccgcaa actcttccga 2700 

gtctactcca atttcctccg gggaaagctg aagctgtaca eaggggaggc ctgcaggaca 2760 

ggggacagat gaccaggtgt gtccacctgg gcatatccac cacctccctc accaacattg 2820 

cttgtgccac accctccccc gcca<rccctg aaccccgtcg aggggctctc agctcagcgc 2880 

cagcctgtcc catggaeaet ccagtgecag caatgacatc tcaggggcca gaggaactgr 294 0 

ccagagagca actctgagat craaggatgt cacagggcca acttgagggc ccagagcagg 3000 



aagcattcag agagcagctt taaactcagg gacagagcca tgctgggaag acgcctgagc 



3060 
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Sequence Listing 



tcactcggca ccctgcaaaa tttgatgcca ggacacgctt tggaggcgat ttacctgttt 3120 

tcgcacctac catcagggac aggatgacct ggagaaccta ggtggcaagc rgtgacttct 3180 

ccaggtctca cgggcatggg cacrcccttg gtggcaagag cccccttgac accggggtgg 3240 

tgggaaccar gaagacagga tgggggctgg cctctggctc tcatggggtc caagttttgt 3300 

gtartcttca accfccattga caagaactga aaccaccaat argactcttg gcttttctgt 3360 

tttctgggaa cctccaaatc ccctggetcrt gtcccactce tggcageagt gcagcaggte 3420 

caggtccggg aaatgagggg tggagggggc tgggccctac gtgctgtctc acacagcctg 3480 

tcrgaccrct cgacccaccg gcctaggcca caagctctgc ctacgcrggt caataaggtg 354 0 

tctccattca aggecrtcaee gcagtaaggc agctgccaac ectgcecagg gcaaggctgc 3600 

ag 3602 



<210> 5 

<211> 1916 

<212> DNA 

<213> Gallus gallus 

<220> 

<221> mi3C_signal 

<222> (1).>U916) 

<223> beta-globin insulator 



<400> 5 

gcggccgcgc gegtcaggrg gcacttttcg gggaaatgtg cgcggaaccc ctatttgttt 

atttttctaa atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgct 

teaataatat tgaaaaagga agagtcctga ggcggaaaga aecagctgtg gaatgrgtgt 

cagttagggt gtggaaagtc cccaggctcc ccagcaggca gaagtatgca aagcatgcat 



60 



120 



180 



240 
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Sequence Listing 



ctcaattagt cagcaaccag gtgtggaaag tccccaggct ccccagcagg cagaagtatg 300 

caaagcatgc atcccaatta gtcagcaacc atagtcccge ecctaactcc gccrcatcccg 360 

cccctaactc cgcccagttc cgcccattct ccgecceatg gertgactaat tttttttatt 420 

tatgcagagg ccgaggccgc ctcggcctct gagctattcc agaagtagtg aggaggcttt 480 

tttggaggcc taggctttrg caaagatcga tcaagagaca ggatgaggat egtttcgcat 540 

gattgaacaa gatggattgc acgcaggttc tccggccgct tgggtggaga ggctattcgg 600 

ctatgactgg gcacaacaga caatcggctg ctctgatgcc gccgtgttcc ggctgtcagc 660 

gcaggggcgc ccggttcttt ttgtcaagac cgacctgtcc ggtgccctga atgaacrgca 720 

agacgaggca gcgcggctat cgtggctggc cacgacgggc gttcctrgcg cagctgtgcc 780 

cgaegttgtc actgaagcgg gaagggactg gctgctattg ggcgaagtgc cggggcagga 840 

tctcctgrca tctcaccttg etectgccga gaaagtatcc atcatggctg argcaatgcg 900 

gcggctgcat acgcttgacc cggcracctg cccattcgac caccaagcga aacatcgcat 960 

a 

cgagcgagca cgtactcgga tggaagccgg tcttgtcgat caggatgatc cggacgaaga 1020 

gcatcagggg ctcgcgccag ccgaactg-ct; cgccaggctc aaggcgagca tgcccgacgg 1080 

cgaggatcrc gtcgrgaccc atggcgargc ctgcttgccg aatatcatgg tggaaaatgg 1140 

ccgcttttct ggattcatcg actgtggccg gctgggtgtg gcggaccgct atcaggacat 1200 

agcgttgget acccgtgata ttgctgaaga gcttggcggc gaatgggctg accgcttcct 1260 

cgtgcttrac ggtatcgccg ctcccgattc gcagcgcatc gccttctatc gccttcttga 1320 

cgagttcttc tgagcgggac tetggggttc gaaatgaccg accaagcgac gcccaacctg 1380 

ccatcacgag atttcgatrc caccgccgcc trctatgaaa ggttgggctt cggaatcgtrt 1440 
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Sequence Listing 



rtccgggacg ccggctggat gatcctccag cgcggggatc tcatgctgga gttcttegcc 



1500 



caccctaggg ggaggctaac tgaaacacgg aaggagacaa taccggaagg aaeeegegct 



1560 



atgacggcaa taaaaagaca gaataaaacg cacggtgttg ggtcgtttgt tcataaaege 



ggggttcggt cccagggecg gcactctgtc gataccccac cgagacccca ttggggccaa 



1620 
1680 



tacgcccgcg tttcttcctt ttccccaccc cacccctcaa gttcgggtga aggcccaggg 



1740 



ctcgcagcca acgtcggggc ggcaggccct gccatagcct caggttactc atatatacrt 



1800 



tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat 



1860 



aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc acrgagcgtc cgatcg 



1916 



<210> 6 

<211> 2254 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Cloning vector pEGFP-Nl, complete sequence, enhanced green 
fluorescent prootein* (egfp) and neomycin phosphotransferase genes 



<400> 6 

tcgactctag agggacagcc cccccccaaa gcccccaggg atgtaattac gtccctcccc 60 



cgctaggggc agcagcgagc cgcccggggc tccgctccgg tccggcgctc cccccgcatc 



120 



cccgagccgg cagcgtgcgg ggacageccg ggcacgggga aggtggcacg ggatcgcttt 



180 



cctctgaacg crtctcgctg ctctttgagc ctgcagacac ctggggggat acggggaaaa 



240 



agctttaggc tgaaagagag atttagaatg acagaatcat agaacggcet gggttgcaaa 



300 



ggagcacagt gctcatccag atccaacccc ctgctatgtg cagggtcatc aaccagcagc 



360 
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Sequence Listing 



ccaggctgcc cagagccaca tccagcctgg ccttgaatgc ctgcagggat ggggcatcca 4 20 

cagcctcctt gggcaacctg ttcagtgcgx caccaccctc tgggggaaaa aetgcctcct 480 

catatccaac ccaaacctcc cctgxctcag tgtaaagcca tteccccttg tcctatcaag 540 

ggggagcctg ctgtgacatt gttggtetgg ggtgacacat gtttgccaat tcagtgcatc 600 

acggagaggc agatcttggg gataaggaag tgcaggacag catggacgtg ggacatgcag 660 

gtgttgaggg ctctgggaca ctctccaagt cacagcgttc agaacagcct taaggataag 720 

aagataggat agaaggacaa agagcaagtt aaaacccagc atggagagga gcacaaaaag 760 

gccacagaca ctgctggtcc ctgtgx:ctga gcctgcatgr ttgatggtgt: ctggatgcaa 840 

gcagaagggg tggaagagct tgcctggaga gatacagctg ggtcagtagg actgggacag 900 

geagctggag aattgecatg tagatgttca tacaatcgtc aaatcatgaa ggctggaaag $60 

cctccaagat ccccaagacc aaccccaacc cacccaccgt gcccactggc catgtccctc 1020 

agtgccacat ccccacagtt cttcatcacc tccagggacg gtgacccccc cacctccgtg 1080 

ggcagctgrg ccactgcagc accgetcttt ggagaaggta aatettgcta aatccagccc 1140 

gaccctcccc tggcacaacg taaggccatt atctctcatc caactccagg acggagtcag 1200 

tgaggatggg gctcragagg gacagccccc ccccaaagcc cccagggatg taattacgrc 1260 

cctcccccgc taggggcagc agcgagccgc ccggggctcc gctccggtcc ggcgctcccc 1320 

ecgcatcccc gagccggcag cgtgcgggga cagcccgggc acggggaagg tggcacggga 1380 

tcgctttccc ctgaacgctt ctcgctgctc tttgageetg cagacacertg gggggatacg 1440 

gggaaaaagc tttaggctga aagagagatt tagaatgaca gaatcaraga acggcctggg 1500 

ttgcaaagga gcacagtgct catccagatc caaccccctg ctatgrgcag ggtcarcaac 1560 
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% 




it 



Sequence Listing 



cagcagccca ggctgcccag agccacatcc agcctggcct tgaatgcctg cagggatggg 
gcatccacag cctccttggg caacctgttc agtgcgtcac caccctctgg gggaaaaact 
gcctcctcat atccaaccca aaccrcccct gtctcagtgt. aaagccatte ccccttgtcc 
tatcaagggg gagtttgctg tgacattgtt ggrctggggr gacacatgtt tgccaattca 
gtgcatcacg gagaggcaga tcttggggat aaggaagtgc aggacagcat ggacgtggga 
eatgcaggtg ttgagggetc tgggacactc tccaagtcac agcgttcaga acagccttaa 
ggataagaag ataggataga aggacaaaga gcaagttaaa acccagcatg gagaggagca 
caaaaaggcc acagacactg ctggtccctg tgtctgagcc tgcatgtttg atggtgtctg 
gatgcaagca gaaggggtcc atgtccctca gtgccacatc cccacagttc ttcatcacct 
ccagggacgg tgaccccccc acctccgtgg gcagctgtge cactgcagca ccgctctttg 
gagaaggtaa arcttgctaa atccagcccg accctcccct ggcacaacgt aaggccatta 
tctctcatcc aactccagga acggagtcag tgag 

<210> 7 

<2XX> 632 

<212> DNA 

<213> woodchuck hepatitis B virus 
<220> 

<221> raisc_signal 

<222> (1)..<632) 

<223> woodchuck hepatitus virus posttranscriptional regulatory 

<400> 7 

accaggttct gttectgtta atcaacctct ggattacaaa atttgtgaaa gattgactgg 



1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 
2100 
2160 
2220 
2254 
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tattcttaac tatgttgctc cttttacgct atgtggatac gctgctttaa tgcctttgta 120 

teatgctatt gcttcccgta tggctttcat tttctcctcc ttgtataaat cctggttgct 180 

gtctctttat gaggagttgrt ggcccgrtgt caggcaacgt ggcgtggxgx gcactgtgtt 240 

tgctgacgca acccccactg gtxggggcat tgccaccacc tgrcagcrcc tttccgggac 300 

tttcgctttc cccctcccta ttgccacggc ggaactcatc gccgcctgcc ttgcccgctg 360 

ctggacaggg gctcggccgt tgggcaetga caattccgtg gtgttgtcgg ggaagctgac 420 

gtcctttcca tggctgctcg cctgtgttgc cacctggatt ctgcgcggga cgtccttctg 480 

ctacgtccct tcggccctca atccagcgga ccttecttcc cgcggcctgc tgccggctct 540 

gcggcctctt ccgcgtcttc gccttcgccc tcagacgagt cggatctccc tttgggccgc 600 

ctccccgcct; gtttcgccte gggctcctcg ag 632 



<210> 8 

<211> 24 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> forward primer for amplifying neomycin resistant gene 

<400> 8 

gcggccgcgc gcgtcaggtg gcac 24 

<210> 9 

<211> 2B 

<212> DtfA 

<213> Artificial Sequence 
<220> 
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<223> 



reverse primer for amplifying neomycin resistant gene 



<400> 



9 



cgatcggacg ctcagtggaa cgaaaactc 



<210> 10 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for amplifying chicken B-globin insulator 

<400> 10 

tcgactctag agggacag 18 

<210> 11 

<2ll> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for amplifying chicken B-globin insulator 

<400> 11 

ctcactgact ccgttcct 18 

<210> 12 

<211> 29 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> 



forward primer for amplifying woodchuck hepatitus virus 
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Sequence Listing 



posttranscriptional regulatory element 



<400> 



accaggttct gttcctgtta atcaacctc 



29 



<210> 13 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for amplifying woodchuck hepatitus virus 



posttranacriptional regulatory element 



<400> 



13 



ctcgaggagc ccgaggcgaa acaggcg 



27 
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